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1922 CONVENTION 





HERE is always a temptation to say that the most recent Convention 
of the Society is the best in the history of the craft, partly because 
each annual gathering of the American Society for Steel Treating 
brings so much of inspiration, so much of genuine pleasure and so much 
that is helpful, one is prone to forget the excellent conventions that have 
gone betore. 











The papers presented though fewer in number than at the previous 
Conventions were of a very high quality and over 50 per cent of them 
had been reprinted in the TRANSACTIONS. Consequently the discussion of 
these papers was more enlightening and instructive than the discus- 
sions at previous conventions. Appreciation of the entire membership 
goes out to those individuals who prepared papers for presentation at 
Detroit. There is no doubt that service to others through the Society, 
as well as in other ways, has its natural reaction and that he who serves 
grows in a fuller understanding of the things worth while and _ inci- 
dentally achieves worldly success. 








The Exposition held in connection with the Convention was also a 
decided success. Manufacturers’ representatives had been on the ground 
for several days prior to the official opening on Monday morning get- 
ting things in shape. There was no confusion when the show opened. 
Everything was ready and Monday proved a mighty good day for the 
exhibitors, because the visitors who had come in unusually large num- 
bers could devote their undivided attention to the exhibits. Manu- 
facturers had spared no expense to make a proper presentation of their 
products and it was generally voiced by all those in attendance that the 
manufacturers were to be complimented and commended for the ex- 
cellency of their exhibits. 










The members of the Detroit Chapter were busy every minute in 
taking proper care of the members and only the heartiest praise was to 
be heard on all sides for the success of the Detroit Convention and 
I'xposition. 

The Convention and Exposition have set a standard for the future 
to follow and it is needless to say that concentrated effort and hearty 
co-operation will be necessary in order that the American Society for 


Steel Treating may continue to increase its usefulness at its annual 
meetings. 
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a HichI*e must be a beginning of all things yet it is seldom the privilege 

of any individual or any group of individuals to suitably award those 
who have planted the seeds from which a successful harvest has been 
reaped. 

Nothing makes a more lasting impression than due regard for those 
who are accountable for a notable achievement, so that it must indeed 
have been a very propitious and happy occasion for the membership ot 
this Society when upon authority of the Board of Directors, there was 
conferred upon Mr. Wm. P. Woodside and Mr. Theodore E. Barker, 
founder Memberships in the American Society for Steel Treating. Those 
who are familar with the activities of the two gentlemen in the work o| 
the organizations from which the present Society is the outgrowth ar 
cognizant of the excellent work they did in laying a firm, foundation 
upon which the present structure is erected. The Society in recognizing 
these two individuals, confers an honor wpon itself and future time will 
tell more clearly than now, how well and important has been the work 
of these two capable men who have made for themselves a lasting nich 
in the Hall of Fame of Founders of technical societies. 


A CONTEST 


T the Delegates’ meeting in Detroit, a resolution was proposed and favor 

ably acted upon that the Board of Directors of the A. S. S. T. should 
be requested to inaugurate a membership contest among the various chapte: 
and offer suitable prizes to the chapters showing the largest increase in 
membership during a certain period. The Board of Directors took the matte 
under consideration and appointed a committee to investigate. This special 
committee reported at the regular meeting in Cleveland on October 27.) Thi 
committee was moved by the thoughts expressed by many members of th 
Society that mere increase in membership should not be the sole aim of tli 
organization. It is believed rather that the continued interest of a stall 
membership with a sound and healthy growth would best promote the aims 0! 
the Society. 

It therefore recommended that combination prizes be given to the loca! 
chapters for percentage of net increase in membership and percentage attend 
ance of members at the meetings of local chapters. It was the committe 
idea that one was quite as important as the other, and for that reason eac! 
should count 50 per cent toward the prizes. 

At the delegates’ session the sum of $300.00 was suggested as the amount 
to be devoted to prizes, but the delegates did not have in mind the questio 
of attendance. The committee thought that inasmuch as more energy woul’ 
be required to conduct the combination campaign than would be necessary 
only the question of increase in membership were invloved, the prizes shou! 
be made larger. For that reason the committee recommended total pr 
of $500.00. 

The action of this committee and the Board of Directors in arrang! 
this contest so that one of its purposes will be the establishment of a stall 
membership and a sound and healthy growth of the Society will undoubt: 
receive the hearty approval of the entire membership. The rules of the cv 
test are published under Chapter News of this issue of the TRANSACTION 
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EDITORIALS 


GENERAL CHAIRMAN LETTER 


lo The Members of the Detroit Committees 
ourth Annual Convention, 1922. 
ntlemen: 


| desire to express my appreciation and sincere thanks to the chairmen 
nd members of the various committees who worked with me during the 
reparation and time of the Convention and Exhibition of our Society. 


| should like to write each one of you a personal letter but in place 
f that, | am taking this opportunity to publicly express my thanks so that 
ll members of the Society will be cognizant of your work as well as my 
ppreciation. 

My thanks: to: 


Mr. C. N. Dawe and the members of the Meetings and Papers Committee 
the excellent program prepared for the technical sessions as well as the 
licient arrangements of the meetings rooms. 


Mr. C. T. Bragg and the members of the Finance Committee for their 
iluable work in raising the money necessary for conducting the activities 

the week ; 

Mr. W. B. Hurley and the members of the Transportation Committee 

the excellent manner in which this part of the Convention was _ taken 


care of; 


Mr. jack Dailey and the members of the Exhibition Committee for the 
iluable assistance and services rendered to the National Secretary and to 
«| ibitors: 

Mr. Ff. Walter Guibert and the members of the Publicity Committee for 
e excellent publicity given the events of the week ; 


‘ 


Mr. Arthur Schaffer and the members of the Hotel Committee for 
heir suecessful efforts in finding accommodations for all of our members 


d guests; 


Mr. W. J. Learmouth and the members of the Ladies Committee for 
tforming a pleasant duty in a most acceptable manner. 


Mr. Frank G. Davis and the members of the Entertainment Committee 
preciation for excellent services well done in providing entertainment for 
hibitors and guests. Detroit regrets exceedingly that Mr. Davis has been 
usterred to take charge of the Buffalo Territory for the Atlas Steel Cor 
ration and sincerely hopes that the reason for his leaving Detroit was 

resultant upon his connection with the Entertainment Committee. In all 
ents we thank him for his capable assistance and wish him well. 

My thanks are also due to the Chairman of all committees in that they 

iged their departments so well that they all kept within the budget allowed 

1] 

Yours very truly, 
W. P. Woodside, 
General Chairman, 


Detroit Convention Committees. 
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WHAT THE TRADE PUBLICATIONS SAY 

Iron Age 

N A ten-page review of the activities at the International Steel Ex 3 

position and Convention of the American Society for Steel ‘Treating, | F 

the Drop Forging Institute and the Drop Forgers Supply association . 

the /ron Age of Oct. 12 says in part: 

“An unqualified success was the general verdict of those who at 
tended the tourth annual convention and exhibition of the American 
Society for Steel ‘Treating last week at Detroit, Oct. 2 to 7. The record 


made there by this society, only three years old, both in technical papers F 
and in exhibits, insures it a place among the leading technical organ w 
izations in the country and stamps its annual meeting as one to be looked 
forward to and to be reckoned with. Both the convention and the ex a 


hibition, called this time an ‘international steel exposition,’ exceeded in 
scope and attendance the three previous affairs at Chicago, Philadelphia 
and Indianapolis in 1919, 1920 and 1921, ponpeetres: The registere 
attendance of members only was about 1300 of a total membership ot 
little over 3000. This is the first year that oh membership attendanc: 
was recorded. An official estimate of those participating in all activitic 
is 18,000 against 8000 to 9000 last year. 

“Uniting with the steel treaters was the first annual convention 
of the American Drop Forging Institute with which was also associated 
the Drop Forge Supply association. ‘Their registered attendance ex 
ceeded that of the recent meetings of the American Drop Forge associa 
tion, the older and parent organization. 

“The fourth floor of the spacious building of the General Moto: 
Corporation afforded an ideal place for the technical sessions and _ thie 
exposition, the former being held in close proximity to the latter. As 
for the city itself, Detroit probably contains in its automobile industries 
more extensive industrial applications of heat treatment than any othe: 
American city. 

“The exhibition of heat-treating equipment and processes of heat 
treated material by large steel companies and other allied interests was 
Imposing in its scope and impressive in its presentation. In floor space 
and in material exhibited, it exceeded any previous exhibition. The en 
tire affair occupied about 55,000 square feet of floor space taken by about 
100 exhibitors; in Philadelphia in 1920 there were 125 exhibitors but le 
floor space. Not only the number of steel companies represented but 
the new equipment and other matters presented were features. 

“The exhibits of forging machinery, machine tools and accessor) 
equipment, while not large in numbers, were a noteworthy center of at 
traction and several machines are said to have been sold. 

“The technical sessions of the steel treaters were not only well 
attended in most cases but, as contrasted with the Indianapolis meeting 
last year, there were fewer papers and almost no simultaneous session 
As against nearly 75 papers scheduled on the program last year, tli 
year the various sessions covered 20 to 25 papers, including several sym 
posiums. The sessions were devoted to carburizing, heat-treat 
problems, tool steel, aircraft failures, with three practical round table 
discussions on heat treating and three symposiums on metallurgic | 
education, on hardness testing and on research. Most of the papers wer 
available in printed form, a commendable departure from previous co! 
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containing many of them, 
“Plant visitations were numerous and largely 
they included both the Highland Park 
ord Motor Co. and the plants of othe; 
“A new feature was the holding 
ome of the committees 
lesting Materials.” 


taken advantage of; 
and River Rouge plants of the 
large companies. 
Ol regular Sessions in Detroit 


of 
and subcommittees of the American Society { 


for 


Iron Trade Review 


he /ron Trade Review of Oct. l2 in a seven-page review of the 
international Steel Exposition and Convention, makes the following comments 
“Probably the widest 
dustry ever witnessed in 


nual convention and 


representation of the 
this country was 
exhibition of the 
Ing at the new General Motors | 
itation of this society the 
rop Forge Suppl 


iron and. steel in 
assembled at the fourth an 
American Society for Steel Treat 
uilding, Detroit. Oct. 2-6. At the in 
American Drop orging institute and the 
association held simultaneous and 
vith it during the week. Approximately 1300 


joint meetings 


members of the steel 
treating society and 150 members of the forging associations were reg 
tered while more than 18.000 people attended 


~ 


the exhibition, which 
by the society. About 100 manu 
‘eating equipment and materials, machinery and 
represented with exhibits. While 
was assured lar 


vas the most complete conducted 
lacturers of steel, heat tr 
lorge products were the success of 
this year’s meeting growth of the 
leading centers for 
selected as the meeting 


gely by the continuous 
ociety, the fact that Detroit, one of the country’s 


the heat treating and forging industries, was 
place added to the interest. 

“Features of the Program were discussions of 
ing problems, sessions on research, employment, 
stlions, production and costs and forging | 
bronze tablet was dedicated to the 


verter in America. Social functions included a smoker, dance and ban 


quet participated in by the three organizations. Inspection trips to 
various Detroit manufac O be of interest to many 


practical heat treat- 
metallurgical investi 
ractice. On Thursday a 
builders of the first bessemer con- 


turing plants proved { 
members,” 


Chemical and Metallurgical Engineering 
Chemical and Metallurgical [’ngineering in its Oct. 11 issue devoted 
Jur pages to a review of the exposition and convention. A part of 
is review is as follows: 
“Steel treaters have done something which js 
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Was present. Being held in 
the Middle West came in 


Cat 


perhaps unparalleled in 
t] societies—they have held 
cent of their entire 
Detroit, several of 
a body, but in order to 
many others traveled from New england 
Uhey were rewarded by the best 
Society for Steel Tre 


a national 
membership enrolled 
the larger local chapters 
Set that record a 
and the coast States, 

meeting and exposition the 
- Being but a 


IN) 
‘7T 


uw 
at 


Amer- 


ating has ever had young organ- 





TRANSACTIONS OF 
AMERICAN SOCIETY FOR STEEL TREATING November 


ization, the earlier conventions showed many marks of inexperience on 
the part of their managers. Much praise is therefore due to the Detroit 
committees, under the general chairmanship of W. P. Woodside, fo 
their part of the work. They provided quite adequate meeting and 
exhibition facilities in the magnificent General Motors Office building 
gathered together a notable list of meritorious technical papers, and 
provided a number of excursions into manufacturing plants and _ social 
entertainments which filled every minute. No doubt some of the suc 
cessful results—particularly in the exposition of steel and steel-treating 
equipment—were due to the co-operation of the Amerian Drop Forging 
Institute, which held its annual convention in conjunction with th 
Steel Treaters as a sort of co-operative affair. 


“One feature of the non-technical activities is worthy of comment 
and emulation. It seems that the first bessemer steel made in Americ 
on a commercial scale was blown in 1864 by William Kelly at the vil 
lage of Wyandotte, on the river a few miles south of Detroit. The sit 
of these works—now long since dismantled—-is the business center o| 
the present community, but is now marked by a bronze tablet erected b) 
the Detroit members of the Society for Steel Treating. 


“Kelly, it may be recalled, was an ironmaster who had discovered 
the pneumatic process many years before when observing the action o! 
the air blast on the metal in one of his forges, left unprotected by th: 
usual charcoal blanket. In fact, he had made knobbed iron with littl 
or no charcoal for many years before he was able to interest anyon 
sufficiently to finance large experiments on what is now known as tl 
bessemer process. A plant was finally erected alongside the blas 
furnaces of the Wyandotte Iron Works, and operated with the usu 
vicissitudes of radically new processes for several months. A conside! 
able tonnage of steel, however, was made, rolled and sold. During part 
of that time Captain Robert W. Hunt was in charge of the operations, 
and fortunately this venerable engineer was able to be present at tl 
dedication ceremonies and give some reminiscences of those early time 


“An echo of the vicious litigation which was fought over the Kell) 
American patents, the bessemer British patent and the improvement 
made by Mushet was heard in the remarks made by William C. Kell) 
the son of the discoverer of the pneumatic process. It seems that Kelly’ 
achievements in the manufacture of iron without charcoal had becom 
fairly well known, both here and abroad, through information sprea:' 
by Kelly’s Cincinnati house—jobbers and importers of iron and _ stee! 
During these times ‘the forges were visited by two Englishmen of 1 
telligence, who remained a few months, even assisting the owner 
his experiments looking toward an improvement of the process or 
adaptation to larger-scale operation, eventually leaving as suddenly 
they appeared. According to the son, William C. Kelly, one of the 
visitors was identified by his father as Bessemer, when a _ photogra| 
of the latter was brought over from England shortly after the introdu 
tion abroad of Bessemer’s process in a commercial way. This incide1 
mentioned by William C. Kelly as never before having been made pub! 
was told him by his mother before her death, several years ago.” 


‘ 
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American Machinist 

The American Machinist of Oct. 12 makes the following remarks in 
eview of the fourth annual convention and exhibition: 

“The convention of the American Society for Steel Treating held 
n conjunction with the annual meeting of the American Drop Forging 
Institute which was brought to a close last week in Detroit was re- 
rarded by all present to have been the most successful in the history of 
ith bodies. 

“The total attendance upon the convention was estimated at be 
ween eighteen and twenty thousand persons. Of the membership in 
oth bodies, there were thirteen hundred present or approximately 50 
er cent of the total. 

“The chief feature of the convention was the number of executives 
resent and interest was centered chiefly in the exhibit which was con- 
ilered to be the most successful ever held, fully one hundred more com- 
anies displaying their products than in previous years. Nearly all the 
iachinery displayed on the floor was sold during the convention. 

“Tuesday and Wednesday evenings, Oct. 3 and 4 were given up to 
moker and carnival frohe. On Thursday, Oct. 5 the annual banquet 
as held at which the chief speakers were: President Burton, University 

Michigan and Frank Tlook Alfred, president of the Pere Marquette 
railway. ‘LT. I. Barker and W. P. Woodside, both of whom have been 

trumental in establishing and furthering the interests of the American 
society for Steel Treating were the recipients of founder memberships 

recognition of their work. 

“On Thursday afternoon a bronze tablet was unveiled at W yandotte, 
lich., to William Kelly who was the first to use the Bessemer process in 
\merica,. 

“Among the papers read during the sessions of the convention were 
he following: Furnace Atmospheres and their Relation to the Formation 

Seale by G. C. McCormick; The Effect of Structure Upon the Ma- 
hining of Tool Steel by J. V. Emmons; Case Hardening by A. H. @’ 
\rcambal; Lathe Breakdown ‘Tests of Some Modern High Speed Tool 
teels by H. J. French and Jerome Strauss; Heat Treating in Lead by 

B. Schenck; Irregularities in Case Hardened Work caused by Im 
roperly Made Steel by E. W. Ehn; Study of Some Failures in Aircraft 
| Engine Parts by ]. B. Johnson and Samuel Daniels; and Carburizing 
ud Decarburizing in Case Hardening by H. B. Knowlton.” 
Western Machinery World 

The Western Machinery World in its October issue devoted two pages 
ges in reviewing the International Steel exposition and convention 
the American Society for Steel Treating. In part it comments as 
llows :— 

“This convention, held Oct. 2 to 7 at Detroit, has brought out 
number of very excellent papers on various technical phases of heat 
‘atment, carburization, case hardening, and metallographical research 

steel and ferrous alloys. For the convenience of our readers we 
here reprinting through the courtesy of the TRANSACTIONS -.of the 
\merican Society of Steel Treating, abstracts of these papers. Un- 
ubtedly the TRANSACTIONS of this society constitute the best readily avail- 
literature on the up-to-date experience of America’s foremost ex- 
rts in steel treating.” 


’ 





TRANSACTIONS OF 
130 AMERICAN SOCIETY FOR STEEL TREATING November 


THE FOURTH ANNUAL EXPOSITION AND CONVENTION 
A DECIDED SUICCESS 


ODESTY forbids that we sing too highly our own praises—our 

own praises in respect to our fourth annual convention and ex 
hibition——The International Steel Exposition. This convention beyond 
all fear of contradiction was an unqualified success. From the pleasant 
words of commendation and encouragement expressed by many of th 
leading trade publications we feel that we can be just a little bit 
proud of the results of our efforts. These efforts were not confined 
alone to any one individual or group of individuals but was the culmina 
tion of the efforts of our entire membership. The members of th 
Detroit Chapter are to be congratulated upon the very successful manne: 
in which the exposition was handled. They provided an excellent 
exhibition on the fourth floor of the wonderful General Motors Building 
and likewise provided a very interesting and meritorious program of 
technical papers, plant visitation and social entertainment. 

The American Drop Forging Institute and the Drop Forgers Sup 
ply association who held their convention simultaneously with the 
American Society for Steel Treating, likewise provided a very interesting 
convention program and in no small way assisted in making the Inte: 
national Steel exposition and conventions a profound success. 

The number ot exhibitors was larger this year than ever before 
and the variety of exhibits was greater than at any of the previous 
annual expositiens. The exhibition hall comprising more than 50,000 
square feet of floor space was admirably adapted to our needs ani 
more than 20,000 persons visited the show throughout the week. 

As one of the technical papers comments, the American Society for 
Steel Treating has accomplished something that no other technical 
society has up to the present time. Out of a total membership of a 
little more than 3000 members, 1300 were registered as in attendance 11 
this convention. ‘This record has been unprecedented. Perhaps the 
fact that the fourth convention was held in Detroit, the automotive 
center, vitally interested in the heat treatment of metals, served as an 
added incentive for our members and guests to attend the = con 
vention and likewise avail themselves of the opportunity of seeing how 
they do it in the Auto City. Undoubtedly all of these factors had theit 
direct bearing on the success of our show. 

For those who were unable to be in attendance an outline of th« 
week’s activities may be interesting. 

Monday morning at 11:00 o’clock the doors of the exhibition 
were thrown open. Fully an hour previous several hundred mem 


bers had registered. From Monday morning throughout the week 
a steady registration of members was made. 


At 2:00 o’clock the opening session of the society was held in the 
large meeting room adjoining the exhibition hall. The meeting wa: 
called to order by L. A. Danse, who gave the following address of wel 
come to the visiting members and guests. 


“T want to express a few thoughts on behalf of the Detroit Chapter 
It has been a very real pleasure to us to do the work that we have bee 
doing the last few months. It has taken a great deal of time and 
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msiderable energy, but I don’t think that we could have spent too 
nuch for the fellows who are coming. We feel that you are pretty 
uch the backbone of the industry. If you fall down, the machine 
op can’t do a thing. | am pretty much reminded of a remark that 1 
ard Stewart Ikdward White make at a gathering in Los Angeles. 


lle was a little afilicted with stage fright; he got up and looked at 


he crowd and said, ‘Well, fellows, I am tickled pink to see you, 


ere is Mr. Crossman, he will talk to you.’ That is about the 
vay I feel. We have a speaker who can talk. He is going to give 
ou a real hospitable welcome to Detroit. That is beyond my bounds. 


| am a good deal like my wife’s uncle was, one time when we went to 
isit him. He felt all the hospitality in the world and wanted to make 


us feel at ease. He was a rough country chap, rather unschooled. 


lis wife tried to coach him a little, and when we went in to sit 
lown to dinner he said. ‘Well, folks, | am home, and I wish you were 
too.” Well, we don’t wish you were at home. We want you to feel at 
home. We had hoped that we would have a grand attendance. From 
the looks of things it 1s going to be bigger than we thought. The 
boys in the Detroit Chapter each one and collectively wish to welcome 
ou, through me. Mr. Bragg has been deputized by Mayor Couzens, 
who was unavoidably prevented from coming, and Mr. Bragg will 
present to you the respects of our city’s chief executive.” (Applause). 


t 


Mr. Bragg: “Mr. Chairman and gentlemen, I am afraid I make 

rather poor substitute for the Mayor, and yet a rather fortunate one, 

too, in a way, because | am interested in his administration as one of 
his commissioners. 


“The Detroit Chapter has done a lot of very hard work, and no 
one appreciates 1t more than the Mayor. ‘The Mayor told me yesterday 
that he had decided to attend your banquet on Thursday night,—and 
if you would excuse him this afternoon he would surely come to the 

inquet. He doesn’t go very many places, but where he does go 
you may be sure he is taking a keen interest, and he will be there on 
Thaeeg night. ‘he Mayor has made during his administration some 

ing of a record. However, he has to a certain extent retired from his 
soleil career and is more or less based on the steel business himself, 
so he is interested in everything that you do. 

“We are saying to you that we are glad to have you come to 
Detroit. This is quite a convention city, and we have a lot of things 
here for you ‘to see. I know, that about this time a year ago I was 
concerned with a certain convention, and we met to take up the 
plant visitation proposition, much as you have outlined in your pro- 
vram at this meeting. We soon discovered the problem was not where 

vo, but where not to go, or where to stay aw ay from; there are 
so many big industries in Detroit it would keep a fellow busy if he 

ent all of his time in going around. 


“T will say once more to you that the Mayor is particularly interested 

the success of the convention and he would have been here personal- 

ly today were that not absolutely impossible. I know you are going to 
have a long, hard program to go through during the week of the con- 
vention, and all of you should attend these meetings and if you do, you 
going to hear about all the talking and about all the paper 
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reading that you want to for a week or more. [I will conclude with this 
ind say to you once more that the Mayor will be with you on 
Chursday night.” (Applause). 

Chairman Danse: “Gentlemen, short and snappy seems to be the 


ule. I don’t know what Mr. Gilligan is going to say, but if | am any 
udge, from past experiences, \Ir. Gilligan is Pong to beat Mr. Bragg.” 
\pplause). 


President Gilligan: “Members of the Detroit Chapter, guests, and 
\lr. Bragg, it gives me great pleasure to thank the representative of 
the Mayor and the Detroit Chapter for their cordial welcome to this city. 
it is particularly appropriate that the American Society for Steel ‘Treat 
, should hold this convention in Detroit, because the Society really 


ins 
~ 


had its birth in this city, and the industry that made Detroit famous 
has really raised the heat treating game from a job to a profession. 

“We have been to various chapters in the last three or four years 
with our convention. Each one has been a little bit better than its 
predecessor, each chapter has worked hard, and from the indications we 
ee here today, Detroit is going to maintain that record. 

“T am sorry that our ‘Granddaddy,’ Mr. Woodside, is not with us, 
lor a few remarks just now. The attendance is going to be exceedingly 
large, however, because Detroit 1s not alone attractive as the home of 
the Steel Treating Society, but also for the varied industries here, and 
| am pleased to accept the cordial welcome to Detroit.” (Applause). 

Chairman Danse: “Mr. President and Gentlemen, I think the next 
item on our program is a thing which will interest Mr. Gilligan and 
Mr. Lynch more than anybody else. | don’t know what kind of an ex 
pression I will see on Mr. Gilligan’s face, he doesn’t want to look at 
me right now. We are due to hear the report of the Tellers of Election.” 
\Ir. Simpson read this report which ts as follows: 

for President—one year—T. D. Lynch 

For 2nd Vice President—two years—W. S. Bidle 
For Secretary—two years—\V. HH. Eisenman 
For Director—-two yvears—S. M. Havens 

Chairman Danse: “Congratulations to you, President Gilligan, on 
your past very successful year, and to you, Mr. Lynch. We are going 

) give you all the co-operation we possibly can the coming year. 

You have heard the report of the Tellers. Its acceptance is in 
order.” The report was then accepted by vote. 

“It is now in order to introduce your newly-elected officers. (In 
troduces them). Now I am going to ask Mr. Lynch to take the chair 
nd make a few remarks, and he will call for the reports of the Na 
tional Secretary and the National Treasurer.” (Applause). 

President-Elect Lynch: “Mr. President, fellow members of the 
\merican Society for Steel Treating, it is a great pleasure for me 

be at this convention and to be the recipient of this honor, but the 
cceptance of an honor of this sort carries with it a responsibility that 

as your president-elect, can only hope to make a success of through 
our co-operation, by the co-operation of our National officers, by the 
operation of each and every chapter, and by the further co-operation 
each individual member. It is only through work of that sort that 
ve can hope to succeed, as an organization, as we have succeeded in 




































































































































































TRANSACTIONS 





OF 
134 AMERICAN SOCIETY FOR STEEL TREATING 


November 





the past. The details of the work for the coming year will have 
to develop after we have had a meeting of our board of directors. None 
of us can tell just what is going to transpire or just what our ideas may 
be, but in general we certainly have no idea of making any radical 
changes, of proposing anything radical other than that that was given to 
us by our fathers and carried on and executed by our predecessors. We 
feel that they have started well, they have built up an organization 
worth while, and through those same channels and through that same 
plan of working I see no reason why we should not prosper. 

“There are a few things that are very important in an organization ot 
this kind. Among them is the question of the committee work. I feel 
that the majority of the work of this Society that is permanent must 
be done through committee work, and some of those committees, to my 
mind, should be, perhaps, a little more permanent than they are today, 
such as the Technical committees, the Standards committee particularly, 
and the Research committee. Those two committees have work under 
way that cannot be accomplished in a year or two years. They must plan, 
they must plan for the future, and in doing that it is my thought that 
those committees perhaps should be increased in number from perhaps say 
three to five, and say in addition, to having the member hold office 
for a term of at least five years, and instead of the president of the 
Society appointing the chairman of these committees, I 
to see the committee elect their own chairman from amongst thei: 
own number, and each year elect new men. These are thoughts that 
[ will lay before the board of directors later on, but is something that 
will not require the action of this body at this time. However, those 
are thoughts that it seems to me would be worth while acting on. 


“Then in the appointment of the committees, I think perhaps in 
order to stimulate the committees and the chapters all over the country 
that the member of the Standards Committee should be the chairman o! 
the Standards Committee of the local chapter which they represent. 
I think that would tie up the local chapters with the national body more 
closely, and I think in doing that it would help all of us. 

“Now our motto, as suggested by our secretary last year, was 
Service: I think it is a good motto. Not the ability. we have, but the 
ability we show, by Service, will measure our success for the coming 
year. We cannot lie down and dream ourselves into a success, but we 
must hammer and forge our way forward. We cannot make a suc 
cess of treating poor material. Let us see that our material is right 
and that it is treated right. Don’t sit down and take what comes: gO 
after what you want. The best prize that this Society has to offer is 
the chance to work, to work hard, and to work for a purpose and a 
work well done. I think, if we will follow these ideas it will give you 
some idea of what my ideas are of our future work, and I wish to 
thank you.” (Applause). 

President-Elect Lynch: The next speaker on our list is Secretary 
Eisenman who will give his annual report. 


Secretary Eisenman: 

The Secretary is pleased to submit this report of the past year. It shows 
that your Society has been able to extend its service in spite of the fact 
that we have passed through a year of general depression. 
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The membership activities show a gain for the year as is evidenced by 
chart No. 1 which shows that 543 new members were enrolled in the Society, 
an average gain of 43 members per month. The largest gain of any one 
month occurred in June when 107 new members were received. This high 
peak was reached during a membership campaign by the Chicago Chapter. 
We regret that all of the 543 members may not be added to the permanent 
rolls of the Society because during the months of January, February, March 
April, 1922, the number of resignations received was at a very heavy rate 
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Chart 1. Showing Gain in Membership 


nasmuch as many of the members whose dues expired during these months 
were out of employment and consequently did not feel inclined to continue the 
expenditure. During the year there were 398 resignations leaving a net gain 
for the year of 145 members. We feel confident however, that many of 
the members who permitted their dues to lapse will again take up active 
work in the Society and our records at the present show that many of these 
being reinstated. 

The ruling by the Board of Directors whereby the local chapter re- 
ceives a larger percentage of the dues received from sustaining memberships 
has contributed materially to increasing activity in this class of membership 
ind has in this way been of great financial assistance to the local chapter. 

The Society has not yet made an impression on the field of possible mem- 
bers or its potential usefulness and there is every reason to believe that the 
coming year, with business conditions so much better the membership line 
will show a gradual increase from month to month, and we will close the year 
with a fewer number of resignations and a larger total of members. 

As stated in the annual report of President Gilligan, the TRANSACTIONS 
has made commendable progress during the past year. The TRANSACTIONS 
this year contained 1238 pages of editorial matter, as compared with 840 

iges published in Volume I. This 1s a net increase of 398 pages or about 47 
per cent. An increase in the number of pages does not always indicate an in- 
crease in value to the members, however we are strong in the belief, judging 

rom the many commendable letters that we have received from home and 
ibroad, that the TRANSACTIONS is and will continue to be the leading pub- 
lication on the heat treatment of steel. 

Special commendation should be giver to the Publication Committee in- 
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asmuch as they have given very largely of their time in reviewing paper 
and have been of very great assistance to the editor. We should not be un 
mindful of the firms using the pages of the TRANSACTIONS as an advertising 
medium. Many advertisers continued in the TRANSACTIONS even after the 
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Chart 2. Showing Increase in Pages in 
TRANSACTIONS 


















had withdrawn from other publications. This support and co-operatio 
from them is greatly appreciated by our entire membership. 

About 150 members availed themselves of the opportunity to have thei 
TRANSACTIONS bound at cost, by the National office, and the same plan will 
be continued with Volume 2. 

Your Society sustained serious loss during the past year of one ot 
our Honorary Members, Henry Marion Howe, and in commemoration | 
the exceptional achievement of Dr. Howe, the Board of Directors decided t 
set aside a fund of the “Society in order to establish a medal to be know 
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Chart 3. Showing Method To Be Used in 
Selecting the Howe Medal Winner 
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Medal. 


is the Henry Howe 


follows: 


(1) The Board of Directors of the American Society for Steel Treat- 
ing has established a fund to be known as the Henry Marion Howe Medal 
und, the proceeds of which shall be used annually to award a gold medal 
to be known as the Henry Marion Howe Medal 

(2) This medal shall be awarded to the author of the 
hall be judged to be of the highest merit. All papers in order to be con- 
sidered must be published originally in the TRANsActTIons of the Society 
during the twelve months ending August Ist of the year in which the medal is 

awarded. 
(3) The competition for the Henry Marion Howe Medal shall be open 
to all. 

(4) The award shall be made by the Board of Directors. 

(5) The award may be withheld at the discretion of the Board of 
Directors. 

The rules governing the selection of the Committees on Awarding the 
Henry Marion Howe Medal are as follows and are graphically illustrated 1 
Chart No. 3. 

(1) There shall be appointed by the President, not later than June 
lst of the year in which the medal is to be awarded, a committee on awards 

consisting of two divisions, the first of which shall consist of 12 members, 
divided into four groups of three each, each group being located in adjacent 
territory to facilitate meeting. 

(2) Each group shall be assigned three monthly issues of the TRANSAC- 
rions and it shall be the duty of each individual of each group to read care- 
fully all of the papers published in the three assigned issues and to select 
the two papers which are, in his judgment, of the highest merit. 

(3) When each of the members of a group has made his selection, a 
neeting of all three shall be held and they shall select the two papers which, 
in the opinion of the majority, are of highest merit. 

(4) Each of the four groups having reached its decision in a similar 
manner, four sets of two papers each will have been selected for final re- 
View, 


The rules governing the award are as 


paper which 

















(5) Each group committee shall report the papers selected by it to 

President as soon as a decision is reached, but in any case not later 
than August Ist of the year in which the medal is to be awarded. 

(6) The second division of the committee shall consist of three in- 
dividuals to whom shall be assigned the eight papers selected by the four 
group committees. 

(7) The second division of the committee shall decide which of the 
eight papers submitted to it is of highest merit, completing its work before 
September Ist, and sending its decision to the National President 
announcement and presentation of the Henry Marion Howe Medal 
made during the annual meeting. 

President-Elect Lynch: “Gentlemen, the next item on the program will 
be shifted slightly, and we will have the announcement of the winners 
of the gold and silver medals for the best papers presented at the In- 
lianapolis convention, by our Vice President. Mr. Allen.” 

Vice President Allen: “Prior to the Indianapolis convention it was 
nounced that a gold medal and a silver medal would be given to those 
10 had presented the two best papers during the year. Following the 
nvention all the papers presented were read by the publication com- 
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mittee, and some 24 were set aside for further consideration. President 
Gilligan then appointed a committee consisting of Prof. C. H. Mathew 
son of Yale University, Mr. G. R. Brophy of the Research Labor: tory of 
the General Electric company, and tthe speaker. Each of the members 
of that committee read all of the 24 papers, and then we had a meet 
ing in Springfield at which the final selections were made. It wa 
no easy matter, however, to select 'the two papers, because there were s 
many of such a high order of merit that it was only after much considera 
tion and discussion that we arrived at a decision on the two. 

“Your committee, having carefully read the papers submitted for our 
consideration, believe the gold medal should be awarded to Mr. EF. | 
Janitzky for his paper entitled ‘A Contribution to the Problem of the 
Influence of Mass in Heat Treatment,’ which, although it may indeed 
leave this broad subject open for further consideration, constitutes a 
bold and forceful attempt to express the effects of heat treatment in 
terms of mass and volume of the object treated. 


“The committee believes that the silver medal should be awarded to 
Messrs. J. P. Gill and L. D. Bowman for their thoughtful and compre 
hensive paper on the ‘Metallography of High Speed Steel.’ 

Mr. Janitzky: “Gentlemen, I thank you for the honor that has been 
bestowed on me. I would say that it is a big field for research work 
Really all the experimental work that has ever been carried on in this 
field has never been given consideration, but, on the contrary, has 
been laid aside and pigeon-holed and forgotten. ‘There is really 
wonderful lot of data that has been written that could be put within 
the reach of everybody and which could be explained and used in the 
practical shop. It is a big field, and there is plenty of it to work on, 
and I hope there will be many such subjects that will be worked on in 
the same way. Thank you.” (Applause). 

Chairman Lynch: “Gentlemen, we will now hear the report of ow 
treasurer for the past year, Mr. Emmons.” (Applause). 

Treasurer Emmons: “Mr. President and Gentlemen, I had hoped to 
show by means of lantern slides 'the curves which would show complete 
ly the exact financial status of the Society. Unfortunately, the ele 
tricity hasn’t yet been turned on, and I will have to give verbally, 
well as I can, the report. 

In reporting briefly the status of the financial affairs of the Society, it 
seems first advisable to call attention to certain policies which have been in 
augurated during the past year. 

First, it has been found that the most suitable time for closing the books 
of the Society was December 31st. The fiscal year of the Society was accord 
ingly established as January Ist, to December 3lst, inclusive. 

The policy of publishing an annual financial statement and balance sheet 
was anaugurated and the first certified financial statement of the Society was 
published in the May TRANSACTIONS covering the year of 1921. 

A system of controlling the ‘Society’s finances by means of a budget has 
been worked out by the Finance Committee and is now undergoing its first 
year’s trial. 

The budget expected receipts for the year of $65,525.00 and expenditures 
of $62,316.00. 

For the eight months ending August 3lst, the total receipts exclusiv: 
of convention were excepted to be $35,505.00. The actual receipts were $31, 
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S.00, being a Shrinkage of $4,427.00. or 12 per cent. This Shrinkage in the 
pected receipts necessitated a corresponding curtailment of our expendi 
Se 

the expected expenditures exclusive of convention for the 
nths were $32,536.00. The actual expenditures 
rinkage of $3,299.00. or lO per cent. lt 


res have been kept within 


past eight 
have been $29,237.00. 
Is thus evident. that 
margin of our j 


a 
our expendi 
a working 
lor the months of July and August, 
expenditures and Our surplus has 
earher months of the year. 
reased receipts from dues. 
Upon August 31st, the 
Necessary reserves was shown 
$9,418.26 was in 
$2,293.57 i 


Income. 
our income has heen 
regained some of 
Vement has been 


again exceeding 
Its losses during the 
This IMpro largely because Of in 
surplus of the Society above al] liabilities and 
by the books to be $7,444.20. Of this surplus 
accounts receivable. $1,432.37 in office furniture and fixtures 
In working cash. 
\s soon as Possible after 
‘atement for the year 1922 
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¢ will now hear 
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it it has been sailing and not drifting. Your Officers do 
congratulate themselves upon this state of affairs, 
nate position is due to many factors, 
those early days when two of our 
lustrial world for an 

ion that gave it form al 
ers until today we 


not presume 
because our for 
the foremost of Which dates back 
members sensed the 
organization of this sort and possessed the 
id the courage and determination that Inspired 
have nearly three thousand earnest members. 


one has faith that the work 
and warrants Sacrifices and ] 


need of the 


‘enduring success is not possible unless 
is doing is for a worthy cause ' 
ort, and it is, therefore, to the individual members who are 
st energetically the work of the various chapters and 
rm to the purposes of this society that your officers 
credit for a very successful year should go. 

“That there is much work yet to 
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“One of the earliest matters considered by 
‘thod whereby the individual members 


the directors was some 


might be brought into more 
general and with members in ad- 
It was realized that the National Con- 
many cities in which we had 
leeting or exhibition facilities 

| that for such reason, in conjunction with the long distances to be 
veled and the consequent time and «xpense, and a great number of 
members would probably never have an opportunity to participate in 

of the national convention activties: a]] of which tended to leave 

more or less obscurity the invaluable constructive work being 


carried 
by certain chapters and individuals in 


furtherance of the society’s 
for two or more sectional 
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for the national convention. 


Two 
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a wise decision and that the practice should 
continued. One precaution should he emphasized, and that is it is 
the intention of your officers to permit these sectional meetings to 
me so pretentious as to create a financial burden or an undertaking 
nd the capacity of any single chapter: or to permit them to en- 


annual convention. 


Our Transactions 


“Our TRANSACTIONS are the link which binds the individual] mem- 
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The disadvantages of such a method for a monthly publication are self 
evident and require no detail mention. ‘The responsibility of editin, 
and preparing the convention papers for publication rested almost en 
tirely upon three men, and few, indeed, of our members appreciate th 
volume and importance of the work these men handled. Prof. H. M 
Boylston was chairman of the Publication Committee and J. V. Em 
mons and E. EK. Thum were the other members. 


“When the fiscal year ended last September, J. V. Emmons r 
signed, by reason of his election as treasurer, and Prof. Boylston 
asked to be relieved, but kindly reconsidered and agreed to serve a 
chairman of the reorganized Publication Committee. With a view to 
distributing the work and lessening the burden upon each individual 
member, the Publication Committee was increased to nine members 
divided into groups of specialists in the various fields of steel treat 
ing activities. 










































































“It was evident, however, that a progressive and rapidly develop 
ing society could not continue long to conduct its monthly journal en 
tirely upon voluntary and divided editorial direction, and depend upon 
the papers submitted to the annual convention for publication ma 
terial. A definite scheme of development involving a publication pro 
gram projected at least a year ahead whereby (1) prospective contri 
butors might be guided in their choice of submissions and a better 
balance of new material for publication made possible; (2) a continuing 
and gradually broadening educational course might be instituted for 
the information and development of the practical man who wished to 
become acquainted with scientific principles underlying his work, but 
who does not want it put before him in six-cylinder or eight-cylinde: 
language; (3) a reliable record of recommended practical and proved 
heat treating practices for a great variety of machine and tool parts 
which are common articles of manufacture throughout the country: 
all to the end that our scientific worker will find our publication a con 
tinual source of inspiration and of new ideas; that our practical shop 
members may find in it reliable information for immediate application as 
well as a clear and simple exposition of the principles of steel treatment 
and of the phenomena connected therewith; and that non-members 
may better appreciate the value of membership in our society. 

“With such thoughts in mind and with a determination to make 
our TRANSACTIONS a leader in the field of applied ferrous metallurgy, your 
directors engaged a full time editor, who was recently introduced to 
you through the columns of the TraANsactions. Mr. Bayless took hold 
May 1, and is thoroughly in sympathy with the views of your officers 
and promises to give material form during the coming year to the 
program outlined. 

“Now one of the obstacles that confronted me when I tried to get 
a full time editor on the job was that the society couldn’t afford it. 
My answer was, that the society couldn’t afford to go along without it 
I believe it was a justifiable increase in expense, and furthermore, he 
has saved his salary thus far. I am not for any policy of restriction, 
cutting down your expenses to such an extent that this society is just 
going to dry up and die of dry rot. We have to meet the needs for 
which we were organized. The ‘only way to do that is to get the moncy 
and spend it, well and wisely. We have not obtained our full growth. 































































































































































































vembe; 


2 self 
ditin: 
st en 
te the 
1. M 


Em 


iS re 
yiston 
we as 
-W lO 
vidual 
nbers 
treat 


relop 
il en 
upon 
ma 
pro 
mntri 
etter 
luing 
1 for 
ad to 
but 
indet 
“oved 
parts 
ntry ; 
con 
shop 
mas 
ment 
ibers 


nake 
your 
d to 
hold 


cers 












22 FOURTH ANNUAIT CONVENTION 143 
We are merely starting, and we have to build 
look out for the future. Simply because the 
seven thousand dollars today doesn’t mean 
nyone who has had any business experience. 
months of hard times to make that minus, because in running an organ 
ation of this kind we have to contract with our printing firm. You 
cannot chop off expenses like that. You have obligations that, if we 
hut up shop tonight, you have to pay, and if we 
that surplus you would be surprised what was left. ] have no at 
gument when anybody wants. to delve into our financial situation, but 
| do want to continue to combat that idea that we are a little bit of a 
(hing, and we want to draw in. We want to meet the requirements of 
our members. The only way to do that is to go ahead and do it con 
tructively. (Applause). 


well, and we have 
society has five or six 
very much, to, at least, 
It will take only a few 


were to draw upon 


Finances 


“The Finance Committee. directed’ by your conscientious and pains 
taking treasurer, is deserving of your thanks for its work during the 
past year. Our society has always been fortunate in its choice of 
treasurer. Each has left behind him a most creditable record. The 
work involves a great deal of responsibility and requires a very con 
siderable amount of time and study, in order that our balance sheet may 
reflect no serious losses. The progress of our present treasurer has 
succeeded in meeting the responsibilities of his office and in inaugurating 
a financial program of a very high order has Just been shown. Not 
only has a budget system been developed, | 


ut your society has operated 
under that System since Jan. 1, and our 


treasurer has demonstrated 
that it is not to be interpreted as a harmless warning; but that it 


Con 
stitutes a fundamental financial prog 


ram that is respected and adhered 
to. The financial course of the future has been charted and the 
provided whereby the detailed financial progress of 
determined from month to month by your directors. 
we should be able to cope successfully with any 
luture—provided only that they who direct the 
ganization simply read the s 


means 
this society can be 
Thus safeguarded 
eventuality of the 
activities of this or 
igns as they pass along, 


Membership 


“When the budget system was adopted by the directors early in the 
vear, it became necessary to scan our membership records very closely 
in order that the estimated income for the year might be based upon 
reliable data. Our membership records received a thorough inspection 
and the curve of total membership dipped noticeably. This dip was pre- 
vented from becoming serious by the strong efforts put forth by our 
secretary in co-operation with the Membership Committee. While a 
campaign for new members was pushed, the campaign was along con 
servative lines and avoided any attempt to create a growth which lacked 
stability. A large ‘turnover in membership was inevitable and could 
not be prevented in the transition from an exceedingly busy period 

one of extreme dullness, aggravated by uncertainty as to the future 
w that the horizon is cl ‘aring, a continuous healthy growth should 
maintained without any difficulty if the society and its various 


Providing its  mem- 


hapters will continue to concentrate upon 
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he interest has lagged or the meetings have become desultory, 
mply 
rogram have failed to sense or to respond to the needs of 


mon 


till accomplish many things for which the scientist has yet to evolve 


he art and science of heat treating, so long will this 
ideration 
election of our chapter officers 
The directors have given this matter very 


a | aid nearly every chapter in a substantial manner if it will but at- 


National society income and outgo is not large enough to permit the 
society to alter materially the present division of dues. 
“Quite a number of chapters are conducting night school courses 


terial for a series 
position to supply 


1 


hi 











FOURTH ANNUAL CONVENTION 145 





rs with reliable and practical information on the various 
ications of steel treating principles 


phases and 
Our Chapters 


“The chapters have the same relation to our society that the nerves 
heart do to the human system. What the 
and what adversely affects one the 


one benefits 
adversely on 


benetits 
also 





ler; acts 





re 





“The most striking characteristics I observed during my visits to the 
rious chapters was that the well being of a chapter depends to a 
ry large extent upon the relation of its meeting program to the daily 
eds of its members. The majority of our members join the society 
th a desire to learn and a will to help the other fellow; and where 
it 
chapter 
the occasion. 
‘is society has an amazing wealth of most excellent material to draw 
for our chapter meetings. It is true that some of it requires 
axing, but the results obt ‘ined have shown very plainly that it pays 
have those responsible for the chapter program go to unusual ends 
gain the confidence of the practical man—the artisan—and get him 
his feet. We must continually keep in mind that the art of steel 
eating preceded the science of steel treating and that the 













is 


because the officers and committees responsible for the 


artisan can 


universally accepted explanation. 
their knowledge and 


Just SO long as our chapters gPTOWw 
understanding of the principles that underlie 
continue 
earnest con- 
and to the 
‘There are too many 
allow our chapter 
state that a few 


society 
erow and prosper ; 
to 


hence, it behooves us to give very 
the development of our chapter programs 
and committeemen. 
ailable men and too much ‘available material 
ctivities to suffer, although I regret to have 
apters have not adv anced as they should. 
“Chapter finances have been a troublesome matter in some instances. 
during 
dues that 


to 
to 


serious consideration 


ca year and made certain changes in the distribution of 


mpt to develop its membership possibilities. The margin between 


ich are meeting with pronounced success. Our editor is collecting ma- 
of lectures that the National office may be in 
any interested chapter with material aid in con- 
tion with institution of educational courses. Northwest chapter 
th a membership of about 50, had in the neighborhood of 70 mem- 
enrolled in its course when I visited it. Chicago, Philadelphia, 
Worcester are carrying on similar work, as will be explained at 
Delegates Session. 

“Tf we look well after the health of our chapters and build so that 
editorial staff and the TRANSACTIONS will function the heart of 
system and act as a constant source of inspiration to each chapter 
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and every member, we need to have little fear as to our future wel 
fare. 


Research 


One of the founders of our society emphasized the need of pro; 
erly directed research in the course of an address before the Chicag 
chapter about four years ago. We have not yet attained the goal lx 
set at that time, but we are on our way, under the able direction of ow 
former president, Colonel A. E. White. 

“Our Research Committee is planning to act as a clearing house; to 
the end that those individuals and institutions possessing talent and 
facilities for research may be provided with problems of practical in 
terest and importance for solution; and, in addition, that data already in 
existence as a result of previous research, investigation or study by in 
dividuais outside the active membership of this society and not gen 
erally known may be collected and supplied to those in need of such 
special information. 

“The Research Committee will hold an open session later in the 
week, at which time it will outline its program and report upon its 
accomplishments thus far. very member is urged to consider it his 
duty to attend this session and aid the Committee, and the Society and 
serve those purposes for which it was instituted. 

‘And there is the place for you to express your views and opin 
ions, regarding research. The present board of directors hasn’t the 
slightest intention, hasn’t started and doesn’t intend to start, an) 
fund to finance research on a large scale, or on a small scale, because 
we don’t consider that any of our business. 







Standards 


“The Standards Committee has a great responsibility resting upon 
it and an equally great opportunity confronting it. The members are 
acting wisely in delaying the promulgation of a definite program until 
after they have had an opportunity to confer with the membership o| 
the society at the Standardization Session. 

“Too many independent bodies are laboring on_ standardization 
work, and if great care is not exercised chaos rather than order will pre 
vail. Therefore, it rests upon our members and the Standards Com 
mittee to consider carefully what problems are wholly within our field 
and w hat problems are only partly ours. 

“There are a number of subjects that border on or are within 
the field of steel treating that are under consideration by other societies, 
such as the American Society for Testing Materials, and the Society 
of Automotive Engineers. These societies have been established for 
many years and have earned the confidence of industrial and technical 
leaders by their sane standardization work; whereas we have yet to 
demonstrate our ability and probity. Hence, it is very essential that th: 
personnel and the program of our Standards Committee and its sub 
divisions should be so developed as not to hinder the progress 0! 
construction work in other technical bodies. We must be able to r 
spond promptly and adequately when the opportunity to co-operate 
is presented, and we should be prepared to lead wisely and prudent!) 
when leadership is proper. 

“Close observation of the workings of the Standards Committe: 
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during: the past year leads me to repeat the recommendations I made 
arly in 1921, when a member of the committee: namely, that the 
Standards Committee as now organized should act solely as a directing 
init. It should develop a general program of precedure and control, 
ind should appoint a series of sub-committees or divisions made up 

both practically and scientifically trained men who are specialists in 
the particular activity assigned to each division for investigation, con 
sideration, and recommendation. The chairman of such sub-committees 
or divisions should not be restricted to members of the main Standards 
Committee as now organized, nor should membership on a sub-committee 
be restricted to members of this society, were it found at any time 
that competent specialists or practical steel treaters outside the society 
were well versed in a particular line of investigation and were willing 
to co-operate and aid in the promotion of the work of any unit. 

“Such a scheme of organization will enable us to build up an or- 
ganization that will demonstrate by worthy performance and not by the 
mere mandate that we are entitled to that confidence from the industrial 
world which is so essential for success. Once our ability to deliver 
the goods is proven, industry will follow the path of least resistance 
and turn to the A. S. S. T. when aid is desired on steel treating prob 
lems. 

“This statement covers briefly the high spots in the activities of 
the society during the year just closing. Our secretary’s report records 
the election to honor: iry membership of three distinguished laborers in 
the scientific world and in the field of steel treating—Henri Le Chatelier, 
John A. Mathews, and Elwood Haynes,—also of the establishment of 
the Henry Marion Howe Medal award, in honor of our former patron 
and honored member. 

“Now the rules are not in shape for publication. The directors 
have to meet this week and we hope to have the announcement ready 
before these sessions close. 

“All things considered, I believe it can be safely concluded that 
the record disclosed strong evidence that the quality of the society’s 
work is steadily improving, that its sphere of influence is being gradually 
extended; with the result that the outlook for the future appears most 
promising. Definite progress cannot be made, however, without effort, 
and the responsibility for the attainment of a successful and influential 
career by this society rests upon each individual member. We must 
take our membership seriously, and participate actively in the work of 
our committees, our chapters, and our society, so that both chapter and 
national officers may be properly guided and supported in their labors 
to promote the objects for which the society was instituted. 

“Now if our officers, either in the chapter or the national, are not 
properly directed, it is because we have small sessions like this today. | 
tind it difficult to adequately express my thanks for the support I re 
ceived during the past year, and the many friendships which | made. 

“This report cannot be concluded without an expression of gratitude 

r the encouragement and support I have received from the members 
of this society during the past year. While the duties required consider 
ably more of my time than I anticipated, I have no regrets. | enjoyed 
the work and appreciated the opportunities to meet the numerous chap 
ter officers, committeemen and individual members whose unselfish 
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or else distributed among other officers. 
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life ] 


thought 
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became 
the idea behind it 


a 


member 


of the paren 


regretted 
more time with some chapters and aid them in the solution of their pr. 

The number of chapters and the distances to be traveled, 
make it a considerable 


Was an excellent one ; 


lL could not 


ho 


task for one officer to visit each chapt 
time will soon arrive when this work will have to be decrea 


t societies early in 


and now 


visiting 29 chapters of this society and observing first hand the worki 


of both strong and weak chapters, my faith in the \ 
diminished. 


not been 


All the indications point to a very 


ralue of our work | 
bright fut 


for this society as long as we keep before us the principles upon wh 
it was founded and strive for the attainment of those ends. 
I desire to express my sincere thanks to our secreta 


“In cl 


whose 


osing, 


constant 


good 


nature and unlimited 


capa 


city for work 


lighte 


very appreciably my burdens; to our treasurer for his sound advice 
invaluable aid in developing an exception: lly 


pre yoTamM 
teemen 
and 


constantly 


disappoint 


President-Elect Lynch: 


and 


Standards 
and to my 


ing.” 


businesslike 


their 


(Applause) 


control system; to 


for their labors in 


enthusiastic support, 


se 


Gentlemen, 


comprehensive finan 
our National 
behalf of 


our societ 


To the individ 


who honored me with this office and who ha 


I tender my dee 


we have had the pleasure 


hearing a most valuable address by our President. 
“Is there any other unfinished business to come before this meeting 


Mr. 


Danse: 


“T make it a point—it is rather 


out of order,—that 


vote of thanks be recorded for our president, not only given but recor 
The motion was seconded and carried 


for our retiring president.” 


(Applause) 


arose. 


‘Tuesday 
to order by Prof. 


program 
Knowlton, 


morning at 


Carburizing Section 


M. 


School, 
Carburizing and Decarburizing in Case Hardening.” 


Case School o 


Milwaukee, Wiscor 


The meeting adjourned at 4:15 P..M. 


10:00 o’clock the first technical session was cal! 
Boylston, 
for this session consisting 
Vocational 
paper entitled 


f Applied Science. | 


of three papers was opened by II. 


isin, who presented 


The 


thor discussed some of the factors which determine the success or failure 
the process of carburizing in commercial practice. 


in a given 


was advoc: 


furnace charge. 
stead of depending entirely upon thermocouples placed in the muffle furn 


ited. 


The temperatures indicated by thermocouples 


He pointed out that su 
cessful carburizing must produce a case of uniform depth in all specim: 
The use of test pieces 


placed in the pots 


in a mui 


furnace show only the temperature of the gases which are in turn affected 
the temperature of the linings and of the charge. 


linings of the furnace 


The temperature of | 


and the ratio of the mass of the charge to that of 


linings are important points bearing on the speed and uniformity of heat 


While pyrometers may frequently fail to indicate 





the speed and uniform! 


alt 


al 








spel 


commi 
and in particular to the members of the Publication Resear: 
Committees 
fellow officers and directors for their unfailing courtesy a 
support in connection with many perplexing problems. 
members of this society, 
y extended 
gratitude and thanks. 


i 


I hope my efforts in your behalf have not Se 


oft ( 


spel 


pri 
» ho 
hapt 


1 C2 














FOURTH ANNUAI CONVENTION 149 
t heating pots of varying sizes in 
ens which may be withdrawn at ac 
irate check on the rate of carbon peneration, Photomicrographs were used 
demonstrating that within reasonable limits the depth of penetration of car 
nin the pieces contained in a given case. could be determined by this 

est bar method. The method has the 
lent case has been obtained, the 
time thus eliminating the 
sufficient Case after the spec 


a furnace charge, the use of test speci 


given intervals and fractured, give an 


advantage that In the event an insuf 
charge can be run for a longer period 
necessity of reheating 


pieces that show an 
‘mens have cooled 


The carbon content of the case. which is one of the 
ctors in carburizing was discussed by the author. He pointed out that the 
amount of carbon at the surface of the material will be attected by 
carburizing materia] used, the temperature, the Pressure and the method 
of packing as well as the rate of cooling. The author expressed a preference 
lor the use of the microscope instead of the file 
lctermining the carbon content of the case. In discussing decarburization 
he author stated that the best way to control this condition was by the 
l strong carburizing materials and well 
mens should be placed well below the top of the carburizing material <p 
that they do not become uncovered during heating. 
Che second paper of this session was entitled “Case Hardening” and 
‘tS presented by Mr. A. H, d’Arcambal. metallurgist with the Pratt & 
Whitney Co,, Hartford, Conn. The work covered by Mr. d’Arcambal’s 
paper dealt with cyanide case hardening of specimens and the effect of 
trogen (iron nitride) in the case as it affects the final product especially 
i withstanding impact. 


most important 


the kind 


test and Scleroscope n 


use 
sealed carburizing boxes. The speci 


In the first part of this paper the author 
taking place in a steel treated by the 
brought out are: 

l. Steels given the cyanide treatment are both carburized and nj 
‘rogenized, the resulting hardness. however, being due Principally to the ab 
sorbed nitrogen, as the carbon is too low to produce file hardness. Medium 
carbon steels containing over .045 Per cent nitrogen possess no ductility what 
soever, thus accounting for the brittleness in cyanide treated specimens. It js 
claimed that nitrogen causes greater brittleness jn higher carbon Steels than 

steels of low carbon content, it is evident that it is folly to use a cyanide 
bath for reheating carburized specimens or as a heating medium for carbon 
tool steels, 


discusses the chemical reactions 
cyanide process. The salient Points 


2. The amount of carbon and nitrogen 
‘ine and temperature. 

3. The highest concentration of nitrogen and carbon is found in the first 
005-inch layer removed from the outside diameter of the 

Nitrogen penetrates the material to a slight 
entire cross-section as shown by analysis, 

5. Nitride needles are not found in the areas showing the highest con 
entration of nitrogen but are found near the breaking off point of the 
“ase. Nitrogen in the concentrated area appears as patches of pearlite. 

6. The depth of ‘ase measures about the same in 
‘rom .008 to 0.10 inch deep. Longer time at 


absorbed js dependent upon the 


specimen. 
extent throughout the 


each of these samples, 
temperature does not increase 
concentration of 


‘ne total depth of penetration but does produce a greater 
carbon and nitrogen near the surface. 
The second part of this paper deals with Izod 


notched bar tests on 








TRANSACTIONS OF 
AMERICAN SOCIETY FOR STEEL TREATING Noven 
























the lowest reading for alloy steels tested. S.A. E. 
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everal well known types of case hardening steel. The results of the notched 
bar tests conducted on plain carbon and alloy steels, carburized and both 
ingle and double treated, were discussed by the author. S.A. E. 6120 steels 
‘ave the highest impact values when double quenched. S.A.E. 3115 gave 
1015 and 1112 steels gave 


very low readings. All alloy steels showed lower impact readings after 


carburizing and single quenching for case refinement only, than was found 


on the specimens double treated after carburizing. 

Impact tests conducted on the different types of steels, packed in sand 
instead of carburizing compound and then double and single treated. The 
results on these double treated specimens are in their order of magnitude 
from the highest to the lowest, S.A. FE. 1015, 6115, 1112, 2315 and 3115. 

The discussion of this paper seemed to point out that it was the general 
opinion that impact testing has its limitations and the method of test is not 
iully adapted to give comparative results on all grades of material. 

Mr. Ek. W. Ehn, metallurgist with the Timken Roller Bearing Co., Can- 
ton, Ohio, presented the third paper of this session entitled “Irregularities in 
Case Hardened Work Caused by Improperly Made Steel.” The author sum- 
marizes the contents of his paper as follows: 

1. Failure in case-hardening, especially in reference to soft spots, is 
often due to improper steel. Variation of structure of a carburized piece 
vives a direct indication whether the steel is suitable for carburizing or not. 

2. Coarse-grained structure in case and core of carburized steel with 
large crystals of pearlite, and clean cut cementite areas in the hyper-eutectoid 
zone, are signs of good or normal steel. Curly cementite, disintegration of 
pearlite in hyper-eutectoid zone, and fine-grain size with rounded pearlite 
areas in the gradation zone and core are signs of an abnormal steel. Abnormal 
steel has a tendency to give a thin case of high-carbon content and to form 
soft troostitic spots in hardening. 

3. The structure of normal and abnormal steel varies with the car- 
burizing temperature and the rate of cooling. Carburizing tests on a labora- 
tory scale can easily be made. 

4. The variation in carburizing properties is caused by oxides uniformly 
distributed in solid solution in the steel. The ultimate cause is improper de- 
oxidation of the steel when made, and no later treatment can change these 
properties. 

5. The influence of the oxides in regard to grain size is theoretically 
explained by their influence on the solidification of the steel in the ingot 
and their later obstructing action against grain growth. Disintegration of 
the pearlite in the hyper-eutectoid zone is caused by the solution pressure from 
the oxides in solution in the ferrite. 


6. The formation of soft troostitic spots in hardening of abnormal steel 


explained by the action of the oxide particles as starting points for the 
troostite formation. This explanation is founded on the investigations of 
Portevin and Garvin on hardening of carbon steels. 
7. The results obtained in heat treatment of all kinds of steels, notably 
high and medium carbon steel, is dependent on the presence of oxides in the 
cel, and many mysterious failures, especially in hardening, are likely to find 
their explanation by carburizing; and a miscroscopical examination of the 
structures obtained. 


; 


“Carburizing on a laboratory scale with microscopical examinations js 
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necessary to safeguard results and more than one specimen must be taken from 
each lot of steel. Tight fitting containers are imperative for successful 
laboratory work. The variation in carburizing properties is caused by oxides 
uniformly distributed in solid solution in the steel which have influenced the 
solidification of the steelin the ingot and later obstruct the grain growth action 
These oxides likewise are starting points for soft spots. The results obtained 
in heat treatment of all kinds of steels, notably high and medium carbon, are 
influenced by the presence of oxides in the steel. Failures may be reduced, 
especially in hardening by carburizing and a microscopical examination of the 
structures obtained.” 


Delegate Session 


Tuesday afternoon at 2:00 o'clock Mr. T. D. Lynch called the delegates 
session to order and after roll call proceeded with the order of business out- 
lined by the committee on arrangements. 


Symposium on Metallurgical Education 


At 4:00 o’clock the Symposium on Metallurgical Education was held 
under the chairmanship of Prof. S. L. Goodale, University of Pittsburgh. 
The keynote of this symposium was “not how but what to teach.” Several 
contributions in the form of written papers or discussions were presented 
before the meeting which resulted in much favorable comment by those pres- 
ent. 


Mr. H. B. Knowlton presented a paper entitled “Education of Ma 
chinists and Tool Makers in Heat Treatment.” 


At the same hour 4:00 p. m. a round table discussion on heat treating 
was held under the chairmanship of Mr. H. J. Lawson of the Cadillac 
Motor Car Company, Detroit. This meeting was exceptionally well attended 
and the discussions which were brought out were very instructive and 
helpful to those who were fortunate enough to have attended the meeting. 


Annual Smoker 


The annual smoker and entertainment was staged in the spacious audi- 
torium of the General Motors Building at 9:30 p. m. 


The program for this event was indeed well taken care of by the De- 
troit Chapter boys. They surely did themselves justice in their selection of 
entertaining features. Numerous athletic events were presented under the 
direction of Fielding H (Hurry-Up) Yost, Director of Intercollegiate Ath- 
letics and Dr. May, Director of Physical Education, University of Michigan. 
The athletic stunts, the vaudeville acts, the music, the refreshments and 
all were of the highest order and as evidenced by the enthusiasm of those 
present every one must have had an enjoyable evening. 


General Heat Treating Session 


Wednesday morning at 10:00 o’clock the general heat treating problems 
session was called to order by J. Fletcher Harper, Research Engineer, Allis 
Chalmers Mfg. Co., West Allis, Wis., chairman, 


The program for this session consisted of five papers, the first paper en- 
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tled ane Treating in Lead,” by R. B. Schenck, metallurgist, Buick 
lotor Car Co., Flint, Mich., was presented by the author. Mr. Schenck’s 
aper was pir in full in the September issue of TRANSACTIONS. <A 


brief review of this paper is as follows: 


The lead pot furnace has, in recent years, been applied to volume pro- 
luction in steel treating with considerable success. While molten lead is 
iar from being an ideal heating medium, it is the only metal which can be 
uccessfully employed for this purpose; and in comparison with the salts 
in commercial use as bath materials, it has the advantage of a much wider 
range of working temperature and a much higher heat conductivity. These 
two properties permit the use of lead in units of very large capacity for tem- 
eratures of 650 to 1700 degrees Fahr., thus covering the hardening and 
tempering ranges of nearly all commercial steels. 


The selection of pot materials, the design of the pots and brickwork, 
ind the method of firing are points of pr ime importance and must receive 
‘onsiderable attention if efficient operation is to be obtained. The unit should 
be built for the job it is intended to handle, bearing in mind at the same time 
the desirability of standardization. 


While some parts cannot be treated efficiently in lead, there are many 
which can be handled very successfully. Axle shafts, transmission gears 
and many smaller parts are now being hardened from lead pots, and a 
greater number are being tempered in lead. The lead furnace has its greatest 
range of usefulness for tempering operations, and many parts can be tem- 
pered in lead which cannot be efficiently quenched from this type of furnace. 


Comparing the lead pot with the oven furnace from the standpoint of 
operation cost, a great deal depends on the nature of the work handled, but 
in general, it can be stated that for hardening, the oven furnace is the 
cheaper of the two, and for tempering, the costs are slightly in favor of the 
lead pot. 

raking everything into consideration, the greatest argument for the lead 
pot furnace is the high quality of the treated product resulting from uniform 
and accurate temperatures. It is very difficult, if not impossible, with an oven 
furnace to obtain the degree of uniformity which exists throughout a lead pot. 
I'xperience covering a period of years has proven, at least to the author's 
satisfaction, that where conditions permit of its use, the lead pot can produce 
consistently better work than any other form of heating unit. 


The second paper “Furnace Atmospheres and Their Relation to Forma- 
tion of Scale,” by Mr. G. C. McCormick, assistant metallurgist, Crompton 
« Knowles Loom Works, Worcester, Mass., was read by Mr. V. I. Hillman, 
metallurgist with the Crompton & Knowles Loom Works. 

This paper records experimental data and procedure during the investi- 
vation of the scaling activity of oxidizing, neutral and reducing atmospheres 
luring the heat treatment of steel. The scale which was formed on low, 
medium and high carbon steels when heated to various temperatures and 
under varying conditions of furnace atmospheres, has been determined quanti- 
atively. Under certain conditions, oxidizing neutral and reducing atmos- 
pheres permit of the formation of scale. This conclusion is supported by 
the data obtained and may dispel some popular misconceptions. 

The third paper of this session entitled “Thermal Transformations of 
ome Chrome Vanadium Steels” by J. S. Vanick metallurgist with the 
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lixed Nitrogen Research Laboratory, Bureau of Standards, Washingto: 
LD). C., was presented by the author. 

Chis paper described the effect of varying amounts of carbon, chromium 
and vanadium in a typical chrome-vanadium steel, upon the thermal tran 
formations in the steel. The transformations occurring upon heating an 
cooling as well as the relation of these transformations to structure a 


hardness were discussed. This paper will appear in a later issue of TRAN 
ACTIONS, 
Che fifth paper was presented by its author C. L. Ipsen, designing e1 . 


gineer, Industrial Heating Department, General Electric Co., Schenectad 

N. Y., entitled “The Selection of Electrical Furnace for Steel ‘Treatin; 

Mr. Ipsen is recognized as an authority on electrical heating furnaces ai 
presented some of the latest information and data in reference to them 


Joint Meeting with the American Drop Forging Institute 


At 2:00 p. m. Wednesday a joint meeting of the American Societ 
for Steel Treating and the American Drop Forging Institute was called 
order by the chairman. The first paper was presented by the author, Walte: 
G. Merritt, of New York City, entitled “Some Fundamentals with Respect 
to the Labor Question.” Mr. Merritt having had much experience as ai 
organizer was in a position to speak with authority upon this timely sul 
ject. 
| Following Mr. Merritt’s paper, Mr. Felix H. Levy, of New York Ci 
delivered his paper entitled “The Menace of the Sherman Act to the Country 
and How it Should be Amended.” 

Mr. Levy was Special Assistant to the Department of Justice under Thi 
odore Roosevelt and has participated in many important proceedings unde 
the Sherman Act. This paper was received with much interest and brought 
out many points which perhaps were not clear to many of Mr. Levy's au 
cience. 

ach of these worthy, papers will be published later in TRANSACTION 
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Round Table Discussion 


\t 4:00 p. m. Mr. John J. Halbing, assistant superintendent of he 
treating, Ingersoll Rand Co., Phillipsburg, N. J., called the practical round 
table discussion meeting to order. This meeting similar to the one hel 
Tuesday, brought out many points of discussion and interest to those attend 
ing. 


Carnival, Frolic and Dance 


As guests of the Detroit Chapter all those attending the convention wer 
invited to attend the Carnival, Frolic and Dance held in the Auditorium of th 
General Motors Building. The party started about 9:30 p. m. and lasted unt 
la. m. A large number of persons were present and we are sure tha 
all had a wonderfully fine time. 

The hall was prettily decorated and lighted, the music was excellent am 
everyone was in the humor, consequently we all enjoyed a splendid evening 


Tool Steel Session 


Dr. C. M. Johnson, director of research, Crucible Steel Co. of Ameri 


ca, Park Works, Pittsburgh, as chairman, opened the tool steel meeting 
10:00 a. m. Thursday. This was one of the most interesting sessions hel: 
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onsiderable interesting discussion followed each paper. Elad it not been for 

short amount of time assigned for the discussion of each paper, consid 
rably more discussion would have resulted, as evidenced by the keen in 
rest shown in these papers. 

The program for this session consisted of four papers, the first of which 
as presented by Mr. Hl. J. French, physicist with the U.S. Bureau of Stand 
rds, entitled “Lathe Breakdown Tests of Some Modern High-Speed Too! 
teels.” This paper was written jointly by Mr. Hl. J. French and M1 
. erome Strauss, chief chemist United States Naval Gun Factory 

The paper was an exhaustive report giving the results of hundreds of 
reakdown tests on high-speed steel lathe tools. This paper was published in 

» eptember TRANSACTIONS. An abstract of it follows: 

This report is concerned with comparisons of performance of modern 
speed tool steels in) so-called “lathe breakdown tests,” in) which the 
durance of tools is measured under definite working conditions, and like 
e with the limitations of this method when applied to the purchase of steel 
le modern steels are first classified according to chemical composition and 

C1 is division made use of in discussion of results obtained. 

ct Important features developed or conclusions drawn may be summarized 

ul is follows: 

|. Breakdown tests are not satisfactory as the basis of purchase for 
high-speed tool steels. 

2. While competitive comparisons of brands of nearly similar pet 
formance are not justified, owing to the qualitative nature of this 
type of test, relatively large differences may be ascertained with 
certainty providing sufficient tools are tested and averages of at 


least 2 grinds are used in the interpretation of results. 


DA imi aca 


3. In certain severe breakdown tests with roughing tools on 3 pe 
cent nickel steel forgings, in which high frictional temperatures 
were produced, it was found that the performance of commercial 
low-tungsten high-vanadium and cobalt steel was superior to that 
of the high-tungsten low-vanadium type and special steel con 
taining about ™% per cent uranium or 34 per cent molybdenum. 
The average power consumption in all cases was practically the 
same so that this factor need not be introduced in comparisons 
which may be made on the basis of endurance of the tools. 


Wi 


14 it 


'. Modification in test conditions including small changes in tool 
angle but principally changes in cutting speed more markedly 
affected the performance of steel containing cobalt or spe 
clal elements such as uranium or molybdenum than that of the 

eh basic types (plain chromium-tungsten-vanadium steels). 

int The relatively poor endurance of the high tungsten steels under 

that severe working conditions was not observed in more moderate 

tests, made on the same test log with equal cutting speed and 
an depth of cut but with reduced feed, in which the frictional tem 

Hine ot peratures produced were not so high, \lso in these latter tests 

the performance of the cobalt steels was better than either the 

Pe low or high tungsten steels. . 

Hardness determinations and examination of fractures indicate 

that the various types of commercial high-speed steel show differ 

ences in behavior under heat treatment and in physical propertie 


ner 
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which probably are of importance under moderate working con- 
ditions, and might counterbalance slight advantages in per- 
formance. 

The second paper was presented by Col. A. E. White, Director of F: 
gineering Research, University of Michigan. His paper was entitled “Ca: 
bide Segregations in High-Speed Steel.” In brief the author's paper pointe: 
out that the degree of segregation in high-speed steel depends upon the cast 
ing temperature, the rate of cooling the ingot and the degree of mechanica 
reduction on the mills. He stated that the manufacturers of steel were cog 
nizant of these controlling factors and that they are attemping to control the: 
to eliminate as far as possible segregations in the final product. 

The author stated that the time was ripe for experimental work in thi 
field, along lines somewhat more drastic than had been the case in the past 
The user of tool steels usually has given little attention to these matters, 
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is attention being from a complaintive rather than a constructive standpoint. 
he useful life of a tool rests as much in the hands of the user as it does 
the hands of the manufacturer. Its life depends upon many factors, chief 
mong which are the proper form of cutting edge, the rate of feed and 
e speed at which either the tool or work is moving as well as the necessity 
proper lubrication. Col. White indicated that the next few years will 
ring about fundamental improvements in the manufacture of high-speed 
‘eel and that it was necessary that the consumer and manufacturer work 
sely together. 

Mr. J. V. Emmons, metallurgist, with the Cleveland Twist Drill Co., 
leveland, presented the third paper of this session entitled “The Effects 
Structure Upon the Machining of Tool Steel.” This paper was published 
full in September TRANSACTIONS. 


In brief Mr. Emmons’ paper discusses the effect of the hardness and the 
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structure of tool steel upon its machinability. Detailed observations have be« 
made of the effect of the various structural constituents upon its machi: 
ability. The machining operations considered are turning, milling, drillin: 
reaming, thread cutting, swaging wire drawing, punching and _ shearing. 








General conclusions are drawn as to the most favorable structures f, 
the various machining processes. Explanations of many of the difficulties e: 
countered in machining tool steel are offered, and the way is pointed out fi 
the development of annealing processes to secure the desired machinability 

Some very valuable and interesting discussion followed this paper. Cor 4 
siderable emphasis was laid upon the fact that brinell hardness was_ nor 
necessarily a criterion as to the machinability of the steel. The printed di: 
cussion of the paper will appear in a later issue of TRANSACTIONS. 

The fourth paper of the tool steel session was presented by the autho: 
Dr. N. B. Hoffman, metallurgist with the Colonial Steel Co., of Pittsburg! 
Dr. Hoffman’s paper was entitled “A Metallographic Study of Hollow D; 
Steel.” 

This paper gave a brief account of the severe duty that a hollow stee! 
rock drill must withstand in everyday service. Until recently. the material 
from which these drills were made was plain carbon steel. During the past 
2 years attempts have been made to market alloy steels for this purpose, but 
the results have not been entirely satisfactory, owing to the fact that thi 


mer Scere 


steels were submitted to the blacksmith on the job in the field who were not 
equipped with proper means of heat treating these tools after forging, no 
are they familiar with the characteristics of alloy steels. Dr. Hoffman’s paper | 
will be published later in TRANSACTIONS 3 

The last paper for this session was presented by the author, Mr. J. S 4 
Vanick, metallurgist with the Fixed Nitrogen Research Laboratory, U. S. ‘ 
Bureau of Standards, Washington, D. C. The title of the paper was “Th« 
Deterioration of Steel and Wrought Iron in Hot Gaseous Ammonia.” 

Dedication of Kelly Memorial Tablet 

Thursday afternoon was the appointed time for the dedication ceremonies 
of the William Kelly Memorial Tablet erected at Wyandotte, Michigan. Thes: 
ceremonies were witnessed by many members and guests of the society. [hi 
account of the occasion appears elsewhere in this issue of TRANSACTIONS 

Coincident with the dedication ceremonies a technical session was held 
in the General Motors Building. This meeting was called to order by the 
chairman, Mr. A. W. F. Green, chief of laboratory, with John Illingworth 
Steel Co., Philadelphia, Pa. 

The paper scheduled for this meeting, entitled “Some Failures in Ai 
craft Plane and Engine Parts,” by J. B. Johnson, Acting Chief, Material 
Section, War Department, Air Service, McCook Field, Dayton, O., and 
Samuel Daniels, metallurgist with the same service, Dayton, O., was pre 
sented by title. 

As this was the only paper scheduled for this session, chairman Green | 
suggested that instead of adjourning that the assembled members discus 5 
several questions of importance in respect to the fatigue failure of metals ke 


This was agreed to and a very valuable discussion resulted. 

At 4:00 p. m. the last round table discussion on heat treating problems 
was held. The meeting was very well attended and much interesting dis 
cussion was developed. 
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Annual Banquet 


































Che annual banquet of the Society was held Thursday evening, October 
in the Ball Koom of the Hotel Statler. This banquet was the largest 
the history of the society. The American Drop Forging Institute and 
Drop Forge Supply Association united with the American Society for 
eel Treating on this occasion. At the speaker’s table were seated the officers 
| guests of honor of each of the societies, including the past otheers, 


) present and incoming ones. William C. Kelly, son of the William Kelly 
’ ho was honored at Wyandotte earlier in the day, was present at the speaker's 
ble. 
. President Gilligan, American Society for Steel Treating, was chairman 
the evening, and atter his opening address presented Charles T. Bragg, 
J the toastmaster of the occasion. 
. Mr. Bragg proved to be a very capable and entertaining toastmaster. 
Lhe presented Mayor Couzens, of Detroit, who made a short speech of wel- 
‘% ome to the guests of Detroit. Following Mayor Couzens, Frank H. Alfred, 
ec! ‘resident of the Pere Marquette railroad, presented a very able address 
tal . entitled “What Is the Matter With the American Railroads Today ?” 
a . Mr. Alfred’s address is published elsewhere in this issue of “TRANS- 
if = CTIONS. 
_ - \ masterly address was delivered by Marion L. Burton, President of 
in ‘+ e University of Michigan, Ann Arbor, Michigan, entitled “That Mind of 
sin + Yours.” Dr. Burton, after drawing numerous word pictures and _ relating 
P S| everal anecdotes developed in a very forcible way the importance of man’s 
: ind to his own success and consequently to the success of the nation. 
"4 Dr. Burton’s address is published on other pages in this issue of 
My \NSACTIONS, 
Prior to the two principal addresses of the evening, W. H. Eisenman, 
National Secretary of the Society, presented Frank VP. Gilligan, retiring 
president, with a gold watch and chain as a small token of the Society’s ap- 
i preciation for the untiring efforts he put forth in making his administration 
as 1 successful and productive one. 
Phe : On behalf of the Board of Directors of the Society, Col. A. E. White 
NS resented certificates of Founder Memberships to Messrs. ‘Theodore E. 
‘eld ! barker and William P. Woodside, each of whom were responsible for the 
the organization of the two original societies which were brought together and 
sath nade one—The American Society for Steel Treating. 
. Friday Morning Technical Session 
AAW 
uate} Chairman R. S. Archer, metallurgist with the Aluminum Company of 
and \merica, Cleveland, ©., called the morning technical session to order at 
pre 10:00 o'clock. 
wo papers were scheduled for this session, the first entitled “Heat 
seen reatment and Properties of Duralumin,” by H. C. Knerr, metallurgist with 
cus F Naval Aircraft Factory, Philatelphia, Pa., was read by the chairman. 
tals F (onsiderable interesting discussion followed the reading of this paper. Mr. 
i nerr’s paper was published in the October issue of TRANSAcTIONS. The 
toms ussions will be presented in TRANSACTIONS at a later date. 
dis Che second paper entitled “Rapid Graphitization of White Cast Iron 


! a Discussion of Resulting Products,” by Dr. Anson Hayes, Professor 
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of Chemistry, and Prof. W. J. Diedricks, Asst. Prof. of Mechanical | 
gineering, each author being faculty members of lowa State College. 




























Dr. Hayes presented his paper and brought out some important point 
on the rapid graphitization of cast iron. An interesting discussion followe 
the presentation of this paper and will appear in a future issue of 1] 
TRANSACTIONS, together with the paper. 


Symposium on Hardness Testing « 

| 

One of the most interesting and important of the three symposiums hel. 3 
during the convention was the one dealing with hardness testing, which wa : 
presided over by Major A. E. Bellis, president, Bellis Heat Treating Co , 


New Haven, Conn. This symposium was under the direction of the Hardn 
Testing Committee of the National Research Council. 

Major Bellis presented briefly the objects of the committee, commentin 
upon the results of investigations along this line. The questionnaire whi 
appeared in September TRANSACTIONS had assisted in a material way 
gathering data and ideas of other men. Following the introductory remar! 
of the chairman, Dr. H. P. Hollnagel, General Electric Co., Schenectad 
N. Y., presented his paper entitled “Significance of Hardness Tests.” |) 
Hollnagel pointed out that there was a great diversity of opinion as to ju 
what “hardness” was. He stated that there are two classes of hardn 
superficial and penetration. In discussing the numerous methods for « 
termining hardness, he classified them as falling under the following 
scratch, resistance to wear, rebound, bending, penetration impact and <i 
formation. 
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The second paper entitled “Hardness and Its Relation to Magnet 
Properties,” by Prof. R. S. Williams, Oberlin College, was presented by tit! 


Research Session 


Last year at the Indianapolis convention the first research symposium wa 


held. This year the second one was scheduled with some very interesti 

papers presented by men who are regarded as authorities on the subject. | li ; 
meeting was called to order at 2:00 p. m. by the chairman, Col. A. | ie 
White, Director of the Department of Engineering Research, University 0! 4 
Michigan. The papers which were presented are as follows: “lKesearc! ie 


for Engineering Societies” by A. D. Flinn, chairman division of engineerin 
National Research Council, New York; “Government Research” by W. \| 
Corse, vice chairman division of engineering extension, National Resear 
Council, Washington; “Some Fundamentals of Research” by F. O. Clement 
division of research, General Motors Corporation, Dayton, Ohio, and “Tl: 
Executive and Research” by Dr. John A. Mathews, president Crucible St: 
Co. of America, New York. 


Two of these papers appear in this issue of TRANSACTIONS, 


Plant Visitation 


Many members and guests availed themselves of the opportunity of v! 
iting several of the Detroit automobile plants throughout the week. A ger 
erous list of plants were open to the inspection of the members of the > 
ciety, chief among which were the following: 

The Ford Motor Co., Highland Park Plant; the Ford Motor Co., Rive 
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uge Plant; the Cadillac Motor Car Co.; the Central Forge and Gear Co. ; 
lincoln Motor Car +’ S. the Detroit Steel Products Co. : the Detroit twist 
1! Co.: and the Hudson Motor Car Co. 

\utomobiles were furnished by several of the automobile manufacturers 


the city for the transportation of visitors to the various plants 


Visiting Ladies Entertainment 


(he visiting ladies were royally entertained during their stay in Detroit. 
e committee on arrangements had prepared a very interesting and attractive 
vram which was enjoyed by upwards of 100 out-of-town ladies 

Che first event was a luncheon held at the D. A. C. Tuesday noon, 
which time the ladies were given the opportunity of meeting m a body 
lh day was well occupied with motor trips, theatre parties, dancing parties 

finally the annual banquet of the Society held Thursday evening in the 
| Room of the Statler Hotel. 


‘rom all of the reports we have heard, the ladies had a very enjoyable 
while they were in the Auto City. 








TRANSACTIONS OF 
AMERICAN SOCIETY FOR STEEL TREATING Novemb. 



























162 


THE DEDICATION OF BRONZE TABLET TO THE MEMORY O!} 
WILLIAM KELLY 


Thursday afternoon, October 5th, a rather large delegation of membe: 
and guests of the Society, proceeded to Wyandotte, Michigan, a city locat 
on the Detroit river about 15 miles below Detroit, to participate in the dedi 
tion ceremonies of the bronze tablet to the memory of William Kelly, i: 
master and scientist, who is credited with being the first and the origin 


KELLY S FIRST TILTING BESSEMER STEEL CONVERTER 


bs sd ss ss 


THIS TABLET IS DEDICATED 
TO THE MEMORY OF 
THOSE PIONEERS OF THE 
STEEL INDUSTRY WHO IN 1864 
ON THIS THE SITE OF THE 
WYANDOTTE IRON WORKS 


ERECTED THE FIRST 
BESSEMER STEEL CONVERTER 
USED COMMERCIALLY FOR 
THE MANUFACTURE OF 
BESSEMER STEEL IN AMERICA. 
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DETROIT CHAPTER 
AMERICAN SOCIETY FOR 
STEEL TREATING. 


5.1922 





Courtesy of Iron Age 


The Kelly Memorial Tablet 


producer of steel in the United States by means of a pneumatic converte 
The tablet was erected by the Detroit Chapter of the American Society { 
Steel Treating and is placed on the outside wall of the public library, whic! 
now stands on the site of the Wyandotte Iron Works where in 1864 Wi! 
liam Kelly’s first tilting converter operated. 

The occasion was made a general holiday for the town. A parade o! 
all school childen marched through the main street, headed by a large band 
and assembled in front of the library for the ceremonial exercises. Several 
white-haired citizens of Wyandotte, the last of the workmen who had la- 
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ored in the plant where Kelly made his steel, were seated on the speaker’s 
































‘and erected in front of the library. 

Captain Robert W. Hunt of Chicago who in his earlier days had worked 
vith William Kelly in developing his process and William C. Kelly of Charles- 
on, W. Va., son of William Kelly were guests of honor who presented 
peeches during these ceremonies. Col. A. [. White, past president of the So- 
iety made the dedicatory address followed by the unveiling of the tablet. 

~The ceremonies were opened at 3:45 p. m. by J. L. McCloud, chairman 
ff the Detroit Chapter who presented President Frank P. Gilligan, of the 

4 \merican Society for Steel Treating, master of ceremonies of the occasion. 
» President Gilligan’s Introduction 
“It is an honor to preside at an occasion like this, arranged to recog- 
ize in a formal manner, and to perpetuate the memory of one of the indus- 
2 trial pioneers of this country. And in this connection I think it is 
only fitting to read a communication received from one of the steel pioneers 
of England, Sir Robert Hadfield: 
22, CARLTON HOUSE TERRACE, 
Dear Sir, 
s | notice that you have very thoughttully decided to erect a tablet to 
a commemorate the establishment of the first Bessemer Converter in 
a America, on the site where Kelly’s first tilting Bessemer Steel Con- 
Le verter was erected. I note this site is now occupied by the Wyandotte 
a Public Library. 
Provided the scheme is completed perhaps you will kindly let me 
have some printed matter about it, also photograph of the tablet with 
the wording, which I should like to have amongst my historical papers. 
If it is possible to send me two copies of the proceedings relating to 
the Unveiling exercises on October 5th, giving the speeches, and other 
information, I should be much _ obliged. 
If this letter should reach you, previous to the exercises taking 
place, may I as an Englishman, and as one of the Honorary Members, 
z offer heartiest congratulations on the greatness which William Kelly 
: achieved in his pioneer work. All honor to such men. 
‘ With best wishes for the continued progress and prosperity of your 
Society. 
Yours faithfully, 
(Signed): R. A. HADFIELD 
The Secretary, 
American Society for Steel Treating, , 
Cleveland, 
rte Ohio. 
1( 
rhicl “Tt gives me pleasure to introduce the National President-elect of the 
Wil | \merican Society for Steel Treating, Mr. T. D. Lynch. 
Pres. Elect Lynch: “Ladies and gentlemen, it certainly gives me 
i of reat pleasure to appear before you, to honor a man whose honor is due 
saad mn. William Kelly was an American scientist who completed his work in 
veral S88, at the advanced age of 77. He wrought well and left an inheritance 





| a stepping stone for greater things. He was born in Pittsburgh, Pa., edu- 
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cated in the public schools, and spent his.early life in that smoky city. A 
the age of 33 he moved to Lyon County, Kentucky, to work in the iron indu 
tries there. Being of an aggressive turn of mind and of research dispositio: 
he began experiments on the important problem of reducing the fuel cost i 
the manufacture of iron and steel. This, in turn, led him to the study o 
the special problem of decarburizing molten iron by the air blast, which | 
accomplished in 1847. Mr. Kelly took out patents in this country in 185 
and built his first converter at Wyandotte on this ground in 1864. Here th 
great invention was demonstrated commercially, and here, by the courte 
of the Detroit Chapter of the American Society for Steel Treating, we, hi 
followers, and with us one of his compatriots, Captain Hunt, who will spea 
to you later, have the pleasure of honoring him, 

“The problem of steel making, like all other developments, has con 
to us in steps. One problem was solved, and then another; the molten ir 
refined from the ore and the bar forged from the nugget marked the begi: 
ning. Then came the crucible process of making steel, invented by Hunt 
man, a watchmaker, in 1742, to serve the special need for a material fro 
which to make watch springs and tools. This process, while limited in quai 
tity production, produced a steel the excellency of which hasn’t been sui 
paseed to this day. 


“One hundred two years later, 1864, Mr. Kelly’s converter process wa 
demonstrated and the manufacture of converter steel on a quantity basis wa y. 
begun, marking the beginning of the use of steel on an extensive scale, or 1! 
arrival of the age of steel. 


ema ae 
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“The open hearth and the electric furnace processes followed, and today 
steel is made commercially by all of these processes, v arying in quality, cai ES 
bon content and alloy elements. The limitless variety of merchantable ste! 
available for various purposes, the proper thermal treatment for rendering th) 
suitable for use, and the judicious application of these steels in design, togethe: 
with their corresponding proper treatment, are problems of great importanc: 

Our Society, the American Society for Steel Treating, has for its aim, and 

is working on, the solution of many of these problems by the exchange « 
experiences, free discussion of various treatments of different steels and tl 
correlation of results, found both by experiment and in service, and desire t 
bring this data to the attention of the members of our society, and throug! 
them, by means of our printed publication—TRANSACTIONS, to educate th: 
public, and thus do our part in harmonizing the science of heat treating stec! 
for the benefit of mankind. 

President Gilligan: “Prominent in that long list of leaders who hav 
helped put this country in the first position are the names of Kelly, Jone 
Hunt and innumerable others. Today we have the pleasure of Captain Hunt 
company, and it gives me great pleasure to introduce him to you.” 


Captain Hunt’s Address 


“Mr. Chairman, ladies and gentlemen, it is needless to say that I tak 
great pleasure in being here, and I am also free to say to you that if 
were not pointed out to me that this is the location of the steel plant wit! 
which I was connected many, many years ago, I should not have recognize 
it. 





“It is 57 years since I first came to the experimental pneumatic—Kell\ 
process-steel plant, located where we are today dedicating this tablet. 
“Not relying upon my memory for the details of the Wyandotte Rolling 
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\lill Company’s plant, as it then existed, I depend upon the American Iron & 
Steel Association’s Directory of the Iron and Steel Works of the United 
States, and it is there stated that the Eureka Iron & Steel Company had two 
blast furnace stacks at Wyandotte, Michigan, furnace No. 1, built in 1855, 
was a stack of 50 feet by 12 feet and was rebuilt in 1884 and 1885. while 


furnace No. 2 was 45 feet by 9 feet, built in 1863, and was originally called 
ie Ward Furnace. 


“The two furnaces were built side by side, with their casting houses cov 
ered by one roof, and it was adjoining the casting house of No. 2 furnace, 


which was the southernmost of the two. that the experimental Welly 
Process plant was built. 


“The authority above quoted states that the rolling mills were built in 
1855, with five double and five single puddling furnaces, 12 forge fires, 11 
heating furnaces, 6 trains of rolls, 8, 10, 18, 20, 24 and 30 inches respective 
ly, and one five-ton hammer. The products of the mills bearing the brand 

‘Wyandotte’ consisting of boiler plate, tank iron and merchant bars. 


“The Swedes were among the earliest users of the pneumatic, or as they 
called it, the bessemer process, to achieve commercial success with it, this un 
doubtedly, was largely due to the low phosphorus and sulphur content of their 
ores, which were then smelted with charcoal, and used the iron directly from 
their blast furnaces for the conversion into steel by the bessemer process 
(Undoubtedly, the selection of Wyandotte for the location of the experimental 
steel plant was largely on account of the production there of charcoal pig 
iron from the pure and rich Lake Superior ores, and that belief is strength 
ened by the fact that the first iron to be treated in the steel plant was taken 
directly from the Eureka, or No. 1 blast furnace. 


“Going back of the history of the steel plant, it is an interesting fact 
that, undoubtediy, Wyandotte was selected for the location of the blast fur 
naces and rolling mills because of the cheap water communication with the 
lake Superior iron ore region, and the fact that the surrounding country was 
covered with desirable timber for the making of the charcoal to be used in the 
reduction of the ores. At all events, the furnaces did depend upon the supply 
of wood in this immediate locality, and it was following the exhaustion of that 
supply that their operations ceased.” 


“This is not the time to go into the complete history of the invention 
or the introduction of the manufacture in this country of steel made by the 
pneumatic or Kelly—Bessemer Process—now universally known as_ th 
l.essemer Process. 


“This experimental plant was owned by Capt. E. B. Ward, of Detroit, the 
principal owner of the Wyandotte Iron Works, the Cambria a Company, 
}ohnstown, , Lyon Shorb & Company and Park Brothers & Company, of 


Pittsburgh, Pa., and Z. S. Durfee, and later Messrs. Chouteau, Harrison 
& Valle, of St. Louis, joined the combination, which was known as the Kelly 
’'neumatic Process Company, and was operating under U. S. patents which 
had been issued to William Kelly, of Eddyville, Ky. Later, they also secured 
Mushet’s American patent on recarbonization, No. 17389, dated May 26, 1857, 
letters Patent for the same having been taken out in England on Septembe r 
28, 1856. 

“It is historical that previous to the application of William Kelly for a 
patent, Henry Bessemer, of England, had taken out U. S. patents, dated 
‘ebruary 16, 1856, and August 25, 1856. Subsequently Kelly claimed priority 
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in the discovery of the principles of the process, and our patent office allowe 
his claim by granting him patents. 

“It was constructed under the supervision of Mr. William F. Durfee, 
talented mechanical engineer, and from plans prepared by himself, and it wa 
under his personal direction that the first heat of steel was made in the fall « 
1864 from direct blast furnace metal, and it was the first heat of steel 
made in America by the pneumatic process, and it was also, of course, th 
first heat of such steel to be made in this country from direct blast fu 
nace metal. 

“Another experimental plant was built under the direction of A. | 
‘Holley, in Troy, New York, for the firm of Winslow, Griswold & Holley 
and based upon Bessemer’s American patents, for process and machiner 
including the tilting converter, but they did not make a heat of steel unti! 
February 16, 1865, while Mr. Durfee, at the Wyandotte plant, had made hi 
first blow in the preceding fall. The Troy conversion was of remelted pig iro: 
Mr. Durfee soon had the assistance of Mr. Lewellen M. Hart, an Englis| 
man, who had acquired some experience in the business at the works o 
Messrs. Petin, Gaudet & Company, in France. Upon Mr. Hart’s recomme: 
ation, a reverberatory furnace was built for the purpose of melting pig iro: 
for the charges to be used in the conversions, and mixtures of English and 
American irons were used. The works remained under Mr. Hart's directior 
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until the beginning of 1865, when he severed his connection and went to the 
(roy works. He subsequently went to the Pennsylvania Steel works, at 
Harrisburg, Pa., and afterward engaged in other business in Philadelphia, 
where he died. 


oe 


In March, 1865, Mr. Ignatius Hahn assumed charge of the Wyandotte 
works. He had lately arrived from Prussia, where he had been in the works 
§ Krupp, at Essen. 


“Following my return from soldiering in 1865, to resume my duties for 
the Cambria Iron Company, at Johnstown, Pa., they decided to send me to the 
\Vyandotte plant, so that | might prepare myself to take charge of a steel 
plant, if they determined to build one at Johnstown. This brought me 
here early in May, 1865. I reported to Messrs. Durfee and Hahn. 


“There were many manufacturing difficulties encountered in the opera 
tion of the plant, particularly in the matter of refractories, tuyeres, ete. The 
2'4-ton converter did not have a removable bottom—Holley had not yet invent 
ed that improvement—and hence the vessel had to be cooled off sufficiently 
to allow workmen to crawl into it to repair a defective bottom or make a 
new one. Moreover, William F. Durfee had been much hampered in his 
construction plans by having to keep away as much as possible from anythine 


controlled by the Troy Bessemer people. At all events, matters did not go 
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very smoothly, and Mr. Hahn, on July 4, 1865, unexpectedly and peremptoril, 
resigned and left the place. 
“Capt. Ward sent for me to come to his office in Detroit, and asked me j| 
[ thought I could run the place. I replied to him that I could, at least, do 
what, so far, | had only seen others do—make failures. He laughed an 
said, ‘All right, go at it.’ 
“By some great good luck, my first blow on July 7th or 8th, 1865, wa 
; successful one, and I stayed on the job until May 14, 1866, when th 
Cambria Company called me home to Johnstown, as they thought they wer 
ready to commence the building of their own steel plant, but through variou 
causes we did not get that plant started until July 10, 1871. Upon leaving W\ 
andotte, I turned over the management of the works to A. S. Aubrey, wh 
had been connected with them during practically all of the time from thei 
first building, and I believe he remained in charge until they were finall 
abandoned. 


e 


Not only was the first heat of pneumatic steel to be made in Ameri 

produced in the Wyandotte plant, but the first direct blast furnace metal to } 
converted in America was here treated. The first metal to be converted, whic! 

had been remelted in a cupola, was here blown, the metal having been melt: 

in a cupola in a foundry belonging to the iron works, standing outside of th 

casting house of No. 2 blast furnace (this was under Z. S. Durfee’s dire 

tion.) The metal was run in an open gutter to the converter, and hence hx 

came too cold for satisfactory conversion, but based upon the partial success 
then attained, it was decided to abandon the remelting air furnace and 
erect a McKenzie cupola, which was done in the fall of 1865, and while th 
regular supply of metal treated came directly from the blast furnace, the cup- 
ola was used to melt whatever irons were sent to the plant for trial. 


“Another ‘first’ of great importance was the rolling of the first steel rails 
in this country in the iron rail mill of the North Chicago Rolling Mill Com- 
pany, before a company of prominent iron and steel men, on May 24, 18065, 
from steel blooms hammered under the Wyandotte 5-ton steam hammer, from 
ingots cast in the experimental steel plant. These rails were subsequently laid 
in the track of the Chicago & Northwestern Railroad where they gave goo: 
service. There were not many of them, but they thoroughly demonstrated the 
practicability of American steel rails. 

“Still another of the many ‘firsts’ to be made at the plant was the use o! 
‘bottom casting’ of ingots, and also the use of ingot moulds with the large 
end up. Many problems were met and most of them solved. 

“A stationary converter was constructed in 1865 to avoid the Besseme: 
tilting converter patent. This was successfully tried, but about this time the 
patent controversy, between the Kelly Process Company and Winslow, Gris 
wold and Holley was ended by a consolidation of the two interests in a new 
organization, in which the Troy or Bessemer people received 70 per cen! 
and the Kelly, or Wyandotte people, 30 per cent. John A. Griswold, John 
F. Winslow and Daniel J. Morrell, being trustees, and Z. S. Durfee General 
Agent. This action cleared the business atmosphere and a number of licenses 
were taken and plants of larger capacity were rapidly erected. Captain 
Ward bought the Wyandotte experimental plant from his associates, but 1t 
was not adapted for commercial competition and was, in a comparatively shor! 
time abandoned. Moreover, Captain Ward was largely interested in the Nort! 
Chicago Rolling Mill Company and that company built an up-to-date Bessemer 
plant which started operations in 1871. This plant, after many years 0! 
successful operation, was abandoned, the North Chicago Company transferring 
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the scene of their operations to South Chicago, the works there built being now 

part of the United States Steel Corporation holdings. So has time brought 
any and great changes.” 

0 President Gilligan: “Among the many interesting contributions re 

eived by your committee, one from one of the prominent shipbuilders is of 

particular interest. ‘It may interest your Mayor and his guests to know that 

’ the first steel steamer built in America was the tug boat Sport, built at 
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805, Col. A. E. White Unveiling the Kelly Memorial Tablet 

rom 

laid \\ yandotte in 1871-72 and that she was built of the steel products resulting 

roo. irom the experimental work which was not of sufficiently uniform character to 

the be marketable. There was a pile of ingots in the mill yard which I had rolled 
into plate, from which I got more than enough good stuff to build the 

e of boat. I sold the surplus to the Detroit Safe Company. I saw the Sport 

arge in Port Huron a few years ago. She was 45 years old and in good condition. 

Signed —FRANK KIRBY.’ 

eme! “It gives me pleasure to introduce Col. A. E. White, past President of 

> the the American Society for Steel Treating, who will dedicate the tablet.” 

Gris Col. White: “Mr. Chairman and guests, ladies and gentlemen, in 

new behalf of the Detroit Chapter of the American Society for Steel Treating, it 

cent gives me pleasure to dedicate this tablet to the memory of those pioneers of 

John the steel industry who, in 1864, on this, the site of the Wyandotte Iron 

neral \Vorks, erected the first converter used commercially for the manufacture 

enses of steel. With deep appreciation that our present-day civilization is in no 

yptain mall measure built upon the work of such pioneers as William Kelly, 

put it whose son we are honored to have with us today. We bow in deep ap- 

short preciation and gratitude to the memory of such a man, and acknowledge with 

North full significance our debt because of his accomplishments. . 

seme! “To you, Hubert Amiot, representative of the City of Wyandotte, we 

rs of entrust the keeping of this tablet. May it remain throughout the coming 

erring cenerations as a memorial to the work and genius of Mr. William Kelly and 
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as a continual source of inspiration to the youth of America.” 

President Gilligan: “Il am pleased to introduce a citizen whom y 
well know, His Honor, Mayor Amiot of Wyandotte.” . 

Mayor Amiot: “Mr. Chairman and delegates of the Ameri 
Society for Steel Treating, attending guests, and citizens: I am indeed ho; 
ored in accepting on behalf of the City of Wyandotte this historical tab! 
which is placed here in remembrance of one of the things in_ past 
dustrial history in Wyandotte, the first making of bessemer steel in Americ: 
of which our citizens are proud. In behalf of the city and in behalf of tl 
iron and steel workers who are living and dead, and those who ma 
Wyandotte their home, we further thank your organization for the honor 
have done our city in showing their part in the iron and steel industry | 
this country. I thank you, your organization, your association, for this m 
fitting tribute.” 

President Gilligan: ‘We are particularly honored today in havi 
with us William C. Kelly, the son of the William Kelly whom we hono: 


William C. Kelly’s Address 


“Mr. President and gentlemen, members of the American Society 
Steel ‘Preating, Mr. Mayor, and particularly Mr. Robert Hunt, a gentlema 
of world-wide reputation, I need not tell this audience, looking upon that table 
that I feel inspired as no other occasion could affect me. There are othe 
though, besides William Kelly whose names I feel should be on that tabl 
though don’t accept that suggestion as a criticism of the tablet, men like Capt 
IX. B. Ward. I don’t believe that his best friends knew what he was doing. 
and if I may be permitted to take your time, ladies and gentlemen, I am ¢ 
ing to tell you what he did before I get through. It would scarcely be wort 
while for me to take up any of the time of this large audience in goin 
into any of the history of the bessemer process, Others more able than [| hay 
told that story. But there is a story which I would like to take advantage oi 
this occasion to tell, that is unknown to the world, it is a part of the stor 
of the bessemer process, which I should call the pneumatic process. It 
intwined with romance and tragedy, and I believe might be interesting 
you. In as brief a way as possible I will tell you this story. 

“William Kelly was in the dry goods business in Philadelphia, though li 
had made his lifelong study that of metallurgy. In those days the state 
throughout the country had their own individual financial and banking system 
every state had its banks; not all the banks put out their own money, a1 
merchants in Philadelphia who were selling goods throughout the West ha 
difficulties of collecting that we do not experience in these days. As a junio! 
member of the firm of McShane & Kelly, he was sent out on a trip to 
collect the debts owing them in Western Pennsylvania, Tennessee, Kentuck 
and Indiana and Ohio, and when he had reached Nashville, ‘Tenn 
he was then through his trip. Now this large crowd of young ladies her 
suggest and inspire me to tell this story. When Mr. McCloud honored m 
with an invitation to be here, I didn’t know exactly what the program was 
and I have made no preparation to make any address, so what I have to sa 
is only told you in a rambling manner. But as I look upon these young 
ladies here it reminds me of a romance connected with William Kelly's |i 
which has never been told, and as a great believer in Providence, [ thi 
probably it had more to do with the discovery of the decarburizing of iro 
without the use of fuel than any one thing. 
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“After he had finished his business in Nashville, Tennessee. his 


friends 
inted to entertain him, and the most interesting place to visit in Nashville, 
ennessee was the female Academy. It happened to be the 
hool year and there was a graduating class marched out and placed on ex 
ition. Now William Kelly was considered an exceedingly handsome man, 
though none of his sons took after him, | am sorry to say. 
me 12 or 15 girls lined up, they were the 


end ot the 


here were 
graduating class, and in that 
rowd there was a little girl just sixteen years old, with her hair streaming 
own her back, and | presume she had on short dresses like you girls wear, 
\nyway it was a fateful moment for William Kelly. There she stood, an 
\pparition of loveliness, and he had met his fate! I will not. tell 
e long story which usually follows such affairs. You all know more about 
at, and particularly you younger ladies, than I do. I have gotten so old | 
ave forgotten that part of the story. But he procured letters of introduction 
rom friends in Nashville to merchants in Eddyville, Ky. where he had 
earned the young lady lived, and he took the first steamboat to Eddyville 
Ile found that a little town on the Cumberland River, a rather small place, 
‘00 or 400 inhabitants, but it was a great market for tobacco, and one of the 
rst gentlemen he met there was Mr. Gracey. Mr. Gracey lived part of his 
ime in Eddyville and part of his time in New Orleans. He was a great to 
icco merchant. He bought up all the tobacco around that country. M1 
Kelly took particular pains to get well acquainted with him and cultivate him 
because he expected to see that little girl coming down from Nashville in a 
few days, and he wanted to meet her again, and he wanted to be on the good 
‘ide of her father. He spent some time there, and I understand he did a 
vood deal of buggy riding around the country, and in the course of those 
rides, while I presume he was very much absorbed with the young lady, at 
the same time he took occasion to find that the whole face of the earth was 
covered with a rich hematite ore, and he got word to his brother John F 
I\elly in Philadelphia, who came out hurriedly, and they bought up all the 
country around there and bought a blast furnace, the Cobb Furnace. Short 

afterward William Kelly was married to this young lady and settled there 


nd built Sewanee Iron Works and Union Forge on the river. 


Vou 


“Now in those days they made iron with charcoal, they didn’t use 
oke, and you can readily understand how, in a few years the timber was all 
cut out, so they had to go so far to get this timber that it became a losing 
proposition. And another thing that had a direct bearing on this process, 
he ore, the surface ore, had given out. 

“Up to that time they could go along with a wagon and men and shovel 
it up from the ground into the wagon and take it to the furnace and melt 
into metal. That had given out, and: from a very prosperous beginning 
they began to lose money and bankruptcy was staring him in the face, 
principally on account of the ore and timber giving out. Now one day Mr 
\elly was passing along in front of the knobbling fires in the forge—and 
hese fires, understand, were operating by colored men, they were slaves. 
le noticed in one of the furnaces, that the charcoal which had previously 
een on the metal had all burned away, there was no fuel there, but air was 
ing blown into the knobbling fire and the metal was boiling. He threw 
ip his hands, he had been studying metallurgy, he know what oxygen and 
rbon mechanically combined meant, and he recognized that he had ‘made a 
‘at discovery, that if brought into mechanical union, you would decar 
rize the metal and make it wrought iron, and he had made a 
covery, 


great 
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“Now I feel somewhat embarrassed. This is the first time I have ey 
spoken except very privately, to anyone regarding the pneumatic proc 
and I do think that on this occasion there ought to be some truths told { 
the sake of history regardless of whom it may hurt, and I am going to do 
if you will just give me a few minutes. Although it was not my intention 
make a speech here, | am going to tell you some truths about William Ke! 
and which he had requested to remain unrevealed during his lifetime. 


“Captain Ward of this city, as you many of you know, especially y: 


William C. Kelly, Son of William Kelly, Delivering His Speech at Wyandotte 


pioneers, had Mr. Durfee go to England. Henry Bessemer had brought ou: 
this pneumatic process, but Bessemer had never made any more of a succes 
of it as a steel process than had William Kelly, who never did claim to have 
made a success of the process. All he ever claimed was he had discovered 
the operation of the run-out fire, though he had made claims as to what he 
could do if he had the opportunity. Mr. Durfee went to England. bx 
semer had become enormously wealthy by the sale of rights to use his pro 
cess for making steel. 


“Now as a matter of fact, he had never made a success of it until Rober 
Mushet brought it to perfection. You gentlemen know all about Rober 
Mushet. I will not attempt to go into that in detail. But Mr. Durfee’s mis 
sion to England was to see this process in operation and to buy the Mush: 
patent for the Kelly interests of this country, and when he came back 
America the first thing he did was to visit my father at my home and in t 
course of conversation he pulled out a photograph and handed it to M 
Kelly and he said, ‘There is a photograph of Henry Bessemer.’ 


‘Now let me tell you that during his experiments at Sewanee Iron Wor! 
there had suddenly come upon the ground two Englishmen. The Sewanee 
Iron Works was way back in the interior, practically in the wilderness. 
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“Now what brought those Englishmen to Sewanee lron Works? 
Company had agents in Cincinnati, Shreeves, Steele & Company. They were 
nporters of steel and iron, and they were the agents of Kelly & Company. 
hey had doubtless written over to England about Kelly’s experiments and 
bout his making run-out iron without the use of fuel. These Englishmen 
ine upon the ground, one of them was a very intelligent man, and they 
tayed there some time and assisted Mr. Kelly in his- experiments, trying to 


evelop a 


process for 


making 


the 


iron, the 


pp 


metal un 


ig 


ito steel, 


where 


Kelly 


for 


\Villiam Kelly had had this pneumatic process in operation at his forge for 
ears before he ever attempted to take out any patent on it, he was trying 
» perfect it, which he never did, never claimed to have done, and_ trying 


o make a steel process out of it. 


When Durfee handed William Kelly this 


photograph he said, “Great God! Durfee, that is the man who helped me in 
iy experiments at Sewanee.’ 


“Now William Kelly asked Durfee never to tell that, and I never knew it 


mvself 


until a 


few 


years 


avo 


Wy 


mother 


told n 


i of the n 


iwident 


that it 


as so humiliating to my father he didn’t want it known that he had been 
luped, and whether he was mistaken in recognizing in that photograph that 
lessemer was the man who had come over there secretly, under an assumed 
ime and had learned and gotten his idea and took it back to England. Wheth 

that is true or not, there were two [*nglishmen there, and when they left, 


they left at night, they didn’t even say \ ' 
New York and went directly back to England, and if it wasn’t Henry Bes 


emer then, 


that 


ere; 


well, | believe it was. 
vas no mistake about the face of Henry Bessemer, and | believe, as | stand 


And 


‘(,00d-bve.’ 


he beleved 


They were 


it 


» traced 


up 


to 


was, because there 


Henry Bessemer was the man that came to Eddyville, came to 


Sewanee, got that idea and went back and never carried it a bit further 
toward success than William Kelly; and the very way that he treated Robert 
\Mushet, the man who made it a practical success, showed that he had a yellow 


treak in 


him, 


‘Now | am sorry to say that, but as I said in starting out, I intended 
o tell the truth, regardless of whom it might hurt. Everybody that knows 


the history of this case knows how ruthlessly Bessemer treated Mushet. 
for Mushet to perfect 


emained 
hould be gi 


ven him. 


It 


the pneumatic converter and due credit 
Mushet you know was an eminent metallurgist. 


“Now I have taken up enough time, but all my life | have had the desire, 


the opportunity ever came, to tell the truth about this thing. 


| Ct vnuld yo 


long and tell you that when William Kelly discovered this thing, this method 
blowing, it was called there Kelly’s air blowing process, and people thought 


Was 


crazy. 


When 


he had 


first 


discovered th 


the first 


1s, 


thing he 


» «id 


as to go home and tell his wife, because she had heard his complaints 
r months that the timber was giving out and it was going to break him. 
\hen he went home one day and told her he had discovered how to run the 
un-out fires without the use of fuel, by simply blowing air through the 
metal, she thought he was crazy and she immediately dispatched their daugh 


to town to bring her father and mother and Dr. 


Higgins. 


But 


he 


Was 


chemist and he explained to them that oxygen and carbon produced fuel, 
d this operation took the carbon out of the metal and reduced it to wrought 
n, and he wasn’t crazy at all. 


And a few days ago, after having received 
invitation to this meeting, | happened to pick up a little booklet written 


Mr. Butler of Youngstown, and in his ‘History of Fifty Years in Iron and 
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Steel’ he tells how William Kelly, who, financially broke, went into ban! 
ruptcy on account of thé ore giving out at Sewanee Iron Works. Willia: 
Kelly at the time was trying to interest the steel men, the iron men of th 
country to develop this process. He went to Mr. Todd, I believe, of Nil 
Mhio, if my memory serves me correctly, told his story and tried to inter 
him, spent a day there, had dinner with Mr. Todd, but after he left, M; 
Butler says that Mr. Todd remarked, ‘That man is crazy. And I da 
say at that time nearly every iron man that he told the story to thought 
was crazy. There wag no opportunity, there was no chance, not a shad 
of a chance, for William Kelly unless he could have developed and made | 
process a success himself to make steel, to ever interest an Americ: 
iron man in it, because in those days the iron men were not surrounded 
intelligent, high grade metallurgists to tell them what they were doi 
as they are today. There was only one metallurgist at that time in the wh 
United States, Otto Worth of Pittsburgh, and it took two weeks to get fro 
Sewanee to Pittsburgh to consult him, and it never occurred to Mr. Kel 
to consult him, he didn’t think it was necessary. 

“TI feel very much honored in being here today, but please understan 
Mr. President, that I am not taking any of this to myself whatever; } 
when I look at that name there | feel that when this great body of scienti| 
men have taken up this question and have emblazoned there on that tablet 
they have done William Kelly justice, they have perpetuated the fact tha 
he was the first inventor, or, as he termed it, (as William Kelly was no 
an inventor and never called it an invention) a discovery, a scientific di 
covery.” 

At the conclusion of Mr. Kelly’s address President Gilligan thanked th 
assembly for their kind interest and co-operation in these ceremonies and 
adjourned. 
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WHAT IS THE MATTER WITH THE Am 
TODAY? 

By F. H. Alfred 

HAT is the matter with the American 

counter with the query “\Vho is 

\ few years ago the late 


ERICAN RAILROADS 


railroads, you Inquire, | 
running the American railroads >” 
ranklin K. Lane, upon his 
ie Internationa] Railway Conference 
conterence established, beyond 
he \merican railroads, 


return from 
at Berne, Ywitzerland, said, “The 
question, | think, the supremacy 
from the standpoint of} efficiency.” 
ment, from a Student of \merican 
IS viewpoint there 


; Ol 
his state 
business. would indicate that 
Was nothing wrong with the American 
compared with the railroads of 
ve measure the efficiency of 
erations with the operations of railroads of Other countries. 
held in Washington last year, the 
aving for its aim an 


from 
railroads 
other countries and how else can 
railroads except 1 comparing their Op 
here was 
great) Disarmament Conference. 
economic rehabilitation of 
vorld, and a readjustment of their 
the elimination of war and the 


the governments of the 
relations, one with another—through 


Waste connected therewith. 


The greatest 
CCONOMIC waste in the Operation 


ot the railroads Ol this country IS 
occasioned through the application of regulations of coOmMMIssions, state 


iid national, One thing responsible for the condition of the raj] 


Is over-regulation. | shall en 
what Way our railroads are 


oads that stands ont Most prominently 
leavor to set forth, briefly, in 


over 
regulated: 


l.—The Interstate Commerce Commission regulations 
2.—Regulations through state commMissions 
).— Transportation act, known as the Cummins-Esch act 


Interstate ( ommerce Commission 
The Interstate Commerce Commission came into existence under 
law passed in I8S7. In 1908 when authority to regulate rate 
nto the hands of the commission, the 
United States y as 7.59 mills | 


S came 
average treight rate in the 


er ton per mile. These rates were reduced 


Onstantly until] approximately 25 per cent of the entire railroad mileage 
t the country was forced into receivership, The rates reached thy 


lowest stage in 1916 When they were. for the country, 7.07 mills per 
ton per mile. If | may refer for a moment to the Pere Marquette, as 
| want particularly to bring out the rate situation in Michigan, when 
that road was forced into receivership In 1907. 


its average freight 
rates were 5.9 mills. against an 


average for all roads in the United 
ytates of 7.59 mills. the average rate for al] other roads being 29 
cent greater than the rates of the Pere Marquette. This road 
again forced into receivership in April, 1912, 
rates were 5.79 mills, as 


per 
wa 
when its average freight 
against an average throughout the country o| 
744 mills, being 29 per cent less than the average for all railroads 

the country. The rates in Michigan have heen lower than the 
erage rates throughout the country since 1901, notwithstanding thi 
igher cost of fuel and the hazards of winter operation, 

The railroad executives in Michigan were successful, in 1917. jp 


ving this rate matter investigated by the Interstate Commerce Com 


A speech presented at the annual banquet of the Society 
1922, Th speaker, F, H. Alfred. js president of the Pere 


In Detroit. October 
Marquette Railroad 
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and 


as 


a 


investigation, the Michigan zone rates were established. 


of the 
to the 


Lower 


average 


result 


Thi 


Nov 


S 


of 





emi 


tl 


ZONI1 


Peninsula had the effect of bringing Michigan roads \ 


for 


the 


country 


as 


a whole. 


The 


result 


Was 


nie 


beneficial to the public, as well as to the railroads, for the Pere Marquet 
alone put back into its property over four times as much as the amou 


received 
traffic representatives of 


trom 


the 


increase 


the 


in rates due to the zoning plan. 
cities in our state, whose duties a1 


‘@ 


protect the manufacturing interests in their respective locations, have | 
been satisfied under the zone plan because of some inereases broug! 


about 


Utilities 


down of the transportation system in the state. 
mission, 


rates 


war times, notwithstanding that our costs of operation have not be: 


correspondingly reduced. At a hearing before the Michigan commissi 


on 


through 


in 


some 


the 


this 


Commission 


ot 


summer 


these 


plan. 
in 


ot 


They 
repeated 


1922 


—-. 


have 
efforts 


been ac 


agall 


as low as 


tive 
Y te 


the 


before 


break 


rates were 


th 


e 


down 
rates, which if successful, will, of course, result again in the breaki 


in 


Publ 


| 


The Michigan con 
arbitrarily reduced the rates, inti 
state, on sand, gravel, sugar beets and other commodities, making t! 
commodities 


pr 





in June, this year, | appeared and testified to the effect that the smalle 


railroads 


in 


bankruptcy. 


Michigan 
During , re 
Michigan that made anything like a satisfactory showing in operatio. 


the 


were 
last 


on the 
vear 


and 
were 


way 
there 


would 


bu 


t two 


soon 


arrive 


railroads 


1 


One of the smaller roads, consisting of about 300 miles, went into r 


ceivership last year, and on Saturday last, another railroad, with mil 
100 miles, succumbed to ‘the inevitable and asked ow 
Another railroad, somewhat 


ave of 
courts 


about 
for a 


receiver. 


smaller, 


should 


in the hands of a receiver at this time, and doubtless will be very soo 


Unless some relief is afforded, other of the small railroads in the stat 
situation. 
doubtless 


will 


be 
Commission 


forced 


into 


should 


a 
be, 


similar 
and 


‘The 
are, stud 


members 


ents 


of 


of 


our 


Utilities 


economics. 


1 
al 


they know as well as the railroad executives, the situation that « 


fronts 


us. 


The measure of success of railroads is dependent upon the thr 
elements—rates, wages, and volume of business. 


of the commission, state and national. 


Does 


operation of railroads? The commission has established a most elaborat 
system of reports and accounts. 


Director of the 


the 


Interstate 


Commerce 


Rates are in the han 
Wages are under the control 
the Labor Board (except on small railroads under 100 miles in lengt! 
This leaves only, in the hands of the management, the volume 
husiness, as a rudder to steer its course between Scylla and Charybdis 


Commission’s authority 
the rates, you inquire, or does that body have other authority over t! 


end 


Wit 


The law provides for all accounti 
to be kept under the requirements of the commission. Slason Thompso' 
3ureau of Railway News and Statistics, says the stor: 
rooms of the Interstate Commerce Commission are bursting with detail 


reports for which it has no use. He has addressed the commission 


the subject of “Waste in Clerical Service of the Railroads by reas: 
of Accounting Requirements of the Commission.” 


number 


of 


clerks 


on 


railroads 


have 


increased 


in 


the 


He shows that t! 


past twenty-fi 
vears, 441 per cent as against an increase in all other railway e1 


{ 
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loyment of 137 per cent, the increase in clerks being three times 
reat as that of all other employes. He shows that if the commission 
ill cut its statistical requirements one-third, it will save the railroads 
pproximately $100,000,000, annually, and reduce the expenses of the 
mmission by at least half a million dollars. Think of being able to 
ive $100,000,000 per annum, which was 16 per cent of the net op 
rating income of railroads of the country, on one item 
nd still be able to function properly and furnish the commission 
vith all the data that it should need. This amount of $100,000,000. per 
unum would buy fifty per cent of all the new box cars needed 
nually by all of the railroads of this country. 


as 


of accounting 


an 


Does the authority of the Interstate Commerce Commission as 

ipplhed to the operation of railroads, end here. you inquire. It does 
ot. The commission, through a transportation § officer, supervises, in 
perfunctory manner, the physical operation of railroads. In. times 
stress, when one section of the country may suffer unduly by reason 
shortage of equipment, or when there is danger of loss or suffering as 
the handling of grain from the Northwest or fuel from the 
gy regions, the commission is empowered to take 
le situation. 


min 
direct control of 


Transportation is an evolution, perfected through continued op 
eration, and cannot be disrupted as has been and is being done, with 
ut seriously impairing the service. 

In every department of human affairs, practice long precedes science. 
l’ractice comes first in every new enterprise. Development, through 
cientific study, follows. Our understanding of economics is under 
coing progressive development resulting from highly competitive busi- 
ness conditions. If there were no competition there would be little 
r no development. 


With reference to the abandonment of unproductive lines. No 
line of railroad can be abandoned without the approval of the commis- 
‘ion, It matters not how unimportant, or unnecessary, or how ex- 
pensive the service may be, the operations must continue day after 
Gay until authority can be secured to discontinue. I consider. this 
vood practice and do not question the justice in the matter but securing 
the approval of the commission, even after the presentation of ample 
proots, has been most difficult. I cite the case of a branch line on 
this railroad, six miles in length, running from Elmdale into the small 
illage of Freeport. Six miles of branch line is a small piece of railroad 
0 operate, particularly where there is no business. To require a serv- 


ce, six miles in length, to meet the passenger service on main lines, 
nis modern day with the automobile in such general 
loss Of $67,222 in two years and 
er year, or $4500 per mile, is wholly unwarranted. We 
elled to operate this line and to bear this continuing loss. 
rafhe on the Pere Marquette railway, moving less than 25 
“creased eighty per cent since 1916. 


in 
use, and at a 
a half, equal to approximately $27,000 


1 


are com- 
Passenger 
miles, has 


The Detroit Times, in commenting on the request of the Penn- 
lvania railroad to discontinue the service on the Barnegat Line, 
ates that this explains the difference between public and private 
vnership; that public ownership considers the public needs—private 
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ownership, the stockholders dividends. The Post Office is owned b 
the public. How would it seem if private individuals owned it an 
discontinued all post offices in out of the way places that don’t pay ex 
penses? ‘This is a very fair statement but does not go far enoug! 
In the case of the Freeport Branch, if the people living at Freeport cai 
be provided with a service that will take care of the needs of tha 
community without assessing upon the business of the state $27,000 pe: 
year, it would seem that it should be, done. The people must bh: 
educated to the fact that every unnecessary expense of a_ publicl 
controlled business (and without doubt railroads are wholly cor 
trolled by the government) must be paid out of the public pocket 
book in one form or another. It is a misstatement to say that the mone 
saved from this operation would go in dividends to the shareholders 
the earnings exceeded 5% per cent on the value of the property. 

[ have only referred to some of the powers of the commissio: 
as it affects the operation of railroads. 


State Commissions 


In discussing the Interstate Commerce Commission regulations, 
have made specific mention of regulations through state commissions 
and will therefore not go into detail as to the powers of this body. 

Transportation Act—Anown as Cummins-Esch Act 

Under this act, which became effective on March 1, 1920, the In 
terstate Commerce Commission is charged with the duty of providing 
a system of rates that will yield a net return of 5% per cent on thi 
valuation of railroad properties as a whole, or in groups, as arbitraril 
determined by the commission. ‘There is no guaranty, but there is a 
inhibition against the possibility of earning more than 5% per cent o1 
a government valuation of railroad property. If any individual rail 
road does not earn 5% per cent, it has no recourse under the law, but 
if it does earn more than 5% per cent, one-half of the excess, unde: 
the provisions of this law, becomes the property of the government. 

This act also provides for the creation of a Labor Board, thé 
duty of which is to fix the rates of wages, rules, and working conditions, 
and adjust grievances that arise between the employes and the man 
agement. In adjusting the dispute between the management and tlh: 
shop crafts, the Labor Board has been wholly unsuccessful. The shop 
crafts had accepted all favorable decisions of the Labor Board but re 
fused to accept the decision of the board under which the wages were to 
be reduced 10 per cent, effective July 1, 1922, and declared a strike as 
of that date. The Labor Board called before it, at its headquarters in 
Chicago, on June 30th last, the executives of the railroads and grand 
officers of the shop crafts, in an endeavor to avert the threatened strike 
The shop crafts were adamant in their refusal to abide by the decisio: 
of the board—the president of their combined organizations refused to 
appear before the board and refused to obey the board. On July 8th, 
the Labor Board adopted the following resolution: 

“It must be conceded that the men who remain in the service, and 
those who enter it anew, are within their rights in accepting such em 
ployment; that they are not strikebreakers seeking to impose the arb 
trary will of an employer on employes; that they have the moral, as well 
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s the legal right, to engage in such service of the American public to 
void interruption of indispensable railway transportation and that the, 
re entitled to the protection of every department and branch of the 
overnment, state and national.” 

\nd on July 12, President Harding, in his proclamation, said: 

“The maintained operation of the railways in interstate com 
ierce and the transportation of the United States mails have necesst 
ated the employment of men who choose to accept employment on the 
terms of the decision (of the Labor Board) and who have the same 
ndisputable right to work that others have to decline work. 

“\Wheretore | am resolved to use all the powers of the government to 
naintain transportation and sustain the right of men to work.” 

Notwithstanding the firm stand taken by the Labor Board, and 
by the President the strike of the shop crafts has continued, with acts of 
iolence and destruction of property which have made it necessary 
r the government to procure the issue of an injunction to protect 
he interests of the public in thus assuring continuous railroad op 
eration. Further, notwithstanding this firm stand referred to, sug 
vestions were made to the management of the various roads, by the 
President, that they také back all of the strikers except those guilty of 
lestruction of property and personal violence, and give to them their 
eniority rights which they would have enjoyed had they not quit the 
service of the railroads. This the railroad managements refused to 
do by almost a unanimous vote, taking the position that they must of 






















ne necessity protect the old men who remained loyal and the new men 
= vho came into the service after July Ist. The other labor unions, par 
u ticularly the Big Four, composed of the men in train, engine, and 
Pe switching service, undertook to bring pressure to bear upon the man 
™ agement to cause the return of these strikers with their full seniority 
ul rights. As a matter of fact, a number of roads have made compromise 
_ settlements with the shop crafts, under what is known as the Willard- 
le lewell agreement, whereby all the strikers are to be taken back into 
the service before October 15th, 1922. Some roads, on which few of the 
he old men remained loyally in the service and where few men were hired, 
- ielt that they were warranted in settling under this compromise ar 
nN rangement, whereas other roads, on which more of the old men 
th remained loyally in the service and where large numbers of new men 
a ere employed under the guaranty of the management that they 
= could be continued in the service as long as they complied with the 
Ui iles and regulations, were not in a position to take on all of the 
7 rikers and have refused to do so. ‘The sum of the loyal men in the 
" service and of the new men that came into the service, together with 
- the men who went out on strike, would increase the forces of the rail 
ke ads in the country by over 100,000, or 25 per cent more than are 
= rmally employed in these departments. We do not feel we were 
ig arranted, in the first place, in sacrificing the principle that had been 
sth ipported by the President and the Labor Board, and in the second 
ace, in wasting money which should be employed in the betterment of 
rvice to the public. 
1 
rbi Summary of Over-Regulations 





The impression seems to prevail quite generally that railroads are 


TRANSACTIONS OF 
180 AMERICAN SOCIETY FOR STEEL TREATING Novemlh 


now under private control, whereas, as a matter of fact, the railroa 
companies and their operations are, and have been, under public co: 
trol for many years past. By public control I mean that control whic! 
through regulation, has been placed in the state 
sions and in the United States Labor Board. 
this control through public authority 
plete. 


and federal commi 
In all important essential 
is, as stated, practically com 


It covers: 


A. The fixing of the carrier’s rates for service through whi 
its revenues are derived 


. The kind and character of equipment that shall be employ: 


.. The wages, rules, and working conditions of employes, { 
employes have only to disagree with the carriers as 
such matters in order to obtain public control thereof 

). The financing of the carrier through the control of the 
suance of securities 

IX. The accounting methods of the carriers 

F. The terms of contract for transportation between the cai 
riers and the shippers 

G. Grade separations; train schedules; the use of terminals; th 
leasing of lands; the purchase, construction, sale or abando: 
ment of tracks, etc. 


All of the important incidents pertaining to the service of a ra 
road company which relate to the method of handling its property, or | 
the receipt or disbursement of its funds, are subject to state of fed 
eral regulatory and restrictive laws and orders, or both, which are 
often conflicting, and in the these conflicting orders, laws and regula 
tions lie, to a great extent, the bane of the present system of public co1 
trol. The average railroad official would not object to complete publi 
control of the public service which his company performs, if the gover 
ing body, whether it be the Interstate Commerce Commission or an 
other organization, were required to carry the responsibility of suc! 
control and thereby to become answerable for the results thereof. [very 
railroad company has two great obligations to fulfill—first, its ob 
ligation to the general public in the performance of its service; second 
its obligation to discharge its financial debts. As to the second ol 
ligation, it ought to be clear to any one that unless a railroad compan) 
is permitted to earn the necessary funds for the improvement of 1! 
service and for the discharge for its financial obligations and thu 
to maintain its credit, that the first mentioned service obligation wil! 
necessarily fail. The obstacles which now confront the railroads in 
their vain attempt to give the service which the public demands, ar 
largely caused by the failure of congress and of the state legislatures 
the federal and state commissions, in not co-ordinating their e¢ 
forts, first of all. in the promulgation of a plan which will render rail 
road credit, at all times, stable and secure, so that by the use theres 
the demands which they are constantly making can be_ reasonab!\ 
met. Instead of such co-operation, we find antagonism between th 
laws and regulations of the state and federal governments and ofte 








107? 











WHAT 





IS THE MATTER WITH THE RAILROADS 181 





tween the states in their respective fields of control. For illustration, 


the Federal Valuation Bureau has undertaken to place a value upon the 
property of the railroads and under the transportation act the Interstate 


ommerce Commission is charged, for the first time, with the duty 
{ providing a system of rates that will yield a net return of 5% per cent 
n the aggregate valuation of railroads, which have been grouped for the 


purpose. The provision referred to, however, is unfortunately inef- 


fectual and the efforts of the Interstate Commerce Commission to render 

effective, are completely blocked by reason of certain other provisions 
{ the transportation act which restored to the states, after Septem- 
ber Ist, 1920, the power to charge intra-state rates. ‘The states are 
ww therefore attacking the rate schedules in effect prior to September 
ist, 1920, without reference to the effect that the reduction of intra-state 
rates will have upon the fixed return of the carriers, without taking into 
consideration the value of the property dedicated to railroad service, and 
with a certain knowledge that such reduction will result in preventing 
the Interstate Commerce Commission from putting into effect, gen- 
eral schedules to insure the fixed return and to thereby aid the carriers 
in financing their present requirements. 


Impossible to Operate Industrials Under Railroad Restrictions 


Conceive Mr. Ford, in the operation of his interests, having the 
‘ale price of each automobile, truck and tractor manufactured by him, 
ixed by a government agency; that Mr. Ford had no power to in- 
crease this price regardless of the cost to him in producing the same; 
also assume that his plant must be kept continuously in operation with 
out reference as to whether such operations are conducted at a profit 
or loss. Let us further suppose that a Government agency has fixed 
ie rate of wages that shall be paid to every class of employee, and 
as established 186 shop rules and working conditions under which 
a mechanic, apprentice or helper would not be permitted to perform 
any service except as prescribed by the labor organization to which 
that individual belongs. Imagine further, if you can, that he is _ re- 
guired to ship and market cars in a territory where they are not 
needed or used to any great extent, and where the people in the 
particular locality cannot afford to own, and do not pay for them, and 
that public authority had regulated his business with the intention that 
the loss on such cars must be borne by those who are purchasing 
his product in other portions of the country. Further let us assume 
that a government agency had determined that he shall not be per- 
mitted to earn more than 5% per cent per annum, not upon the capital, 
which he has wisely, economically, and honestly invested in his business, 
but wpon an arbitrary valuation of his physical property, based on the 
ndings of a group of men, many of whom may be classified as clerks, 
who have had no experience in the construction of large industrial 
lants, or personal knowledge of the cost thereof, and whose investiga- 
tions and findings must necessarily, in large part, be based upon hearsay. 
(‘onsider further that he is given no assurance, other than the broad 

atement in the law that the intention is to so fix the selling price of 
cars, taken as a whole, that he will receive 5% per cent upon this 


< 


indirect, arbitary and unscientific method of valuation of his property ; 


that 1f such 5% per cent is not earned in any one year, it is his. loss- 
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a loss which cannot be recouped under the provisions of the law. i; 
subsequent years; that if he earns, by chance, more than 5% per ce: 
one-half of such excess must be turned over absolutely to the gover: 
ment, as its property, which amount would in turn be loaned by th 
<overnment to his competitors in business, upon terms satisfactory t 
the government, and provided that they could furnish the necessar 
collateral security. Under such a condition of regulation, Mr. Ford’ 
plant never would, and never could have been constructed, and if suc! 
regulations had become effective after the development of his plant 
he could not continue his business with success, and this I say with al 
due respect to Mr. Ford, and in full recognition of the fact that he 
a genius in business organization. 













Let us now return to the railroad situation. The transportation a 
does provide that railroads as a whole, or in groups, shall be permitted 
earn 5% per cent, not on their invested capital, but on an arbitrar 
valuation of their entire physical property, fixed on findings made b 
a group of Government representatives, and tariffs have been establish 
that would permit of this under normal conditions, yet, as a matte: 
of fact, the railroads have not earned 5% per cent on the valuation as 
fixed by the Government representatives, since the enactment of thx 
law. The law became operative March lst, 1920, upon the return o! 
the railroads to the owners by the government. They actually earned, 
during the 10 months of 1920, 0.312 per cent; for the year 1921, 3.3 per 
cent, and for the first 7 months of 1922, 4.36 per cent, so that the rail 
roads have not been able to earn, under the regulations of the Inter 
state Commerce Commission and the Labor Board, one fixing  traffx 
rates and the other the wages of the men, 5% per cent on the govern 
ment’s valuation of the property. This is only one of the regulations, 
but I believe you will agree with me that it would be unnecessary fo: 
me to mention any other. However, I must, at this time draw to 
your attention, other regulations which, while not as serious as the one 
mentioned, are exceedingly burdensome. 






















Relation of Employer to Employe 





No particular qualification seems to be necessary to admit men in 
every walk of life to assert, with authority, their views on the pros 
and cons of unionized labor. If unionized labor in its present form is a 
good thing for the country, why is it that it is gaining strength onl) 
in public and quasi-public controlled industry where competition is 
not keen? Why is it that the great majority of the privately owned 
industries maintain an open shop? My theory is that the laws regu 
lating the relations between the railroad and its employes should be« 
repealed and that the only exactions put upon the railroad in con 
nection with the handling of its labor, should be the necessary pro 
tection to insure safe, sanitary and humane conditions. The wages 
should be regulated entirely by the law of supply and demand, just as 
they are regulated in other lines of industry, and should be in line with 
the rates paid by other lines of industry in the same territory, for the 
same class of employment. I think no one would deny the right of labor 
to organize to protect itself to-this extent and it should be the duty 
of the public to see such regulation is provided that will secure to 
every working man, surroundings that are safe, sanitary and humane 


he 
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nder the union plan it is the job that is unionized and not the ability 

worth of the man. A standard day’s work is established that over- 
vs the incompetent and makes a sluggard of the adroit worker. No 
e can establish a competence who does not make a conscientious 
rt. 

Under our Constitution all men are born equal but they do not con- 
nue equal. Bishop Thomas Nicholson of Chicago said—‘The wage 
rker will never be satisfied with higher wages and shorter hours any 
iore than you or | will be satisfied with more profits and a_ bette 
use. Things never did satisfy anyone, and never will. Satisfaction 
nd contentment are matters of religion. Communities and industries, 
lere motives are paramount, have no serious troubles.” ‘There is 

solution for unemployment except by increased production and yet the 
nions are keeping their members, and others, from work by the 
housands, all over our fair land. ‘The worker is completely under the 
lomination of his union, to the dwarfing of his own opportunity. Alex- 
nder Hamilton said—‘Give all power to the many and they will oppress 
ie few; give all power to the few and they will oppress the many. 
soth, therefore, ought to have the power that each may defend itself 
cainst the other.” 

The McAdoo administration of railroads will be recorded as the most 
stly and destructive agency, resulting in the greatest tax burden that 


s been inflicted upon the people of the United States since the Civil 


Var. The heritage of the railroad owners, as a result of government 
mtrol, is a 100 per cent unionized plant, with esprit de corps of em- 
ployes at zero. The system of public control now in effect is ridicu- 


us, indefensible impossible. The hands of railroad managers are 

ound. Unless congress takes up this serious situation and furnishes 

he relief which it alone apparently has power to grant, federal op- 

. eration must again be undertaken and the tax payers of the country 

vill bear its burdens. 
Remedy 

The old school management must succumb to new methods and men 


ith power to incorporate into transportation the most modern business 
2 methods. Steam railroads have been the forerunners of civilization 


Uy a ree 


= 


LF this country and in Canada. Great courage was manifested by 
. e men who extended the ribbons of steel across the plains and through 
e Rockies, in advance of requirement from a commercial view point. 

ihe rails of some of these roads are not yet filled with traffic. Have 

e arteries in the East expanded with the necessary rapidity in pro- 

-. ling additional main tracks and terminals to handle, at all times, the 
asonal business of the country’ If not, have provisions been made 
warehouse business that could not be moved to furnish protection 

the producer? My heart goes out to the fruit grower and farmer, 

ho is obliged to sell his product on a_ glutted market which always 

; eans a lower price, because no provision is made for warehousing. 
: hy should the railroads not receive encouragement, through rates, 


provide warehouses for storing grain and produce and pre-cooling 
itions for storing fruit, and allow the shipper the use of these facilities 
a charge to cover interest on investment and upkeep? This would 
lp to avoid congestions that occur annually on railroads, and at the 
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same time save the farmer many a heartache. Why do railroads n 
prevail on wholesalers to locate on the tracks of the company, wher: 
goods can be unloaded and re-shipments made in the same cars? | 
we have laws that will not permit of practices in the interest of th 
farmers, fruit growers, etc., then it is our duty to help to secure su 
modification as will permit of these vital economies. To my __ person: 
knowledge, there have been blockades on railroads, making embargv: 
necessary every fall, for the last twenty years. The same thing occu 
year after year and nothing done to remedy the situation, 

The improvement in steam locomotives have been practical! 
nil during the last decade. Changes were made from the slide val 
to the piston valve a few years ago and it is now a question as ¢ 
whether the slide valve is not a better valve than the piston excey 
for the fact that superheat could not be applied with the slide valy: 
The Walschearet gear that was applied to our locomotives a few yea 
ago, was patented about 1850. We continue to weld flues 
the same old way and with the result that leaky engines are con 
stantly with us. The automobile men have, in twenty years, developed 
a machine that seems to be about as simple, fool-proof and perfect a 
man: need want. Why cannot the railroads more nearly perfect thei 
equipment? About the only change we have made in passenger coach 
is to double the car weight per passenger by building battleship coache 
If we would set about to overcome the journal friction, a saving worth 
while could be made in the cost of operation. 

The reason for this situation is that the railroad managers hav: 
in consequence of the numerous heavy penalties required by law, been 
obliged to give first attention to the numberless restrictive regulations 
of the public governing bodies,—the state and federal commissions. 

Marked improvement is also possible through a revision of unio: 
rules that will eliminate 90 per cent of them. The same old stuti 
is incorporated in rules year after year, never taking out but alway 
adding to, until some of the rules are, in themselves, so confusing that 
even the ones responsible for them cannot interpret them. I recall ha 
ing given six months continuous time to making new schedules with 
employes of one railroad. 

Why were the commissions given so much power? Judge Coole 
in his first report as Chairman of the Interstate Commerce Commission 
said: 


In abou 


“This act to regulate commerce was not passed to injure any in 
terests, but to conserve and protect them. It had for its object, the 
regulation of a vast business according to the requirements of justice.” 

Under the Act of 1920, the duties of the commission were to con 
serve and protect the resources of railways that they may provide th 
service required by the public. If the Interstate Commerce Commission 
could function under the interpretation of its duties as outlined by Judg: 
Cooley, the first chairman of the commission, it would seem thie 
railroad situation would clear itself. Railroads have continued to fun 
tion and improve in spite of the opposition of the general public. Th: 
performance of the railroads in handling the present volume of business. 
which is as great as has ever been handled in the history of the 


(Continued on poge 238) 
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THAT MIND OF YOURS 
By Marion L. Burton 


TPRONIGIIEL Lo am gomg to speak upon something which concerns every 


person in the room, a subject of which every one of you, L believe, has 
part, however small it may be, and in regard to which, if you have the taint 
elimmer of intelligence, every one of you ought to have some convictions, 
a subject which is just wrapped and shrouded in mystery and that ts 
reason | can talk about it so long. But, nevertheless, it is a subject 
regard to which there is something that is very important for men and 
men, it bears more speciiically upon your personal success, probably, 
n any other single factor with which you deal, it has more to do with 
cfhicieney of your shop, or of your ollice, o1 of your corporation, than 
ything that I could discuss tonight—1t is more protoundly important for 
e adnunistration ot every municipality and tor the administration of the 
ernment of the United States than anything with which | could deal, 
it is absolutely and unqualihedly imevitable 1f we are to solve some of 
problems which confront mankind and civilization at the present hour 


| the subject upon which | want to speak is hat Mind of Yours. 
. | said to you that the whole thing is) wrapped and shroud 
in) mystery. | wish there were time tonight for me to discuss 
you very briefly what might be called the Imergence of the Human 
nd. | might begin by telling you that probably m= the first) croakings 


ly ( the frogs we had the first glimpse of mental intelligence. | wish there 
is time to trace it from the amoebas and the frogs, the fishes and the birds 


, clear up to the monkeys and ourselves, but there isn't time to do that tonight 
1 | wish there were time just to illustrate to you where we come to the point, 
is possibly, where there is the dawn of reason im this marvelously fascinating 


d evolving thing we call animal life. 
- | wish | could tell you about a creature over in the zoo in London so 


iff ucu like some college students that it is almost inpossible for me to think 
' ¢ hasn't been registered in some of our American institutions of higher 
i learning. She goes by the name of Sally. The teacher was trying to see if 

ily could learn how to count and he would say to Sally, “Sally, give 
t] e two straws.) And Sally would pick up a straw and put it im her 


uth, and then she would pick up a_ second straw and put in_ her 


“ mouth and hand the two straws to the teacher. Then the teacher would say, 
: Now, Sally, | want five straws.” And Sally would go through the same 
cess and would vive him five straws. But, like the average mind of the 


erage undergraduate in American colleges and universities, if there was any 


a tempt made to go above five straws, Sally didn’t like it. And if you asked 
IX or seven or ten straws, she would take a straw and bend it so two 
would show instead of one, and thereby attempt to get away with the 

m position. ‘To me there is nothing quite so fascinating besides American 

4 lic audiences as a cage fully of monkeys. When you think of their 

er tlessness, their inquisitiveness, have you ever watched cages of monkeys, 

P e you ever seen how thev are alert every minute to take in~ what 

” roing on in their environment? ltlow they are never satisfied with the 

- eriments they have made, but are constantly investigating one another 

nt the universe of which they are a part? Have you ever stopped to. think 

he \ speech presented at the annual banquet of the Society in Detroit, October 5, 
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that in that fascinating little animal we have a hint that there is somethi: 
finer and better, after all, to come out of this animal kingdom than we: ha 
yet seen, 

Chey tell the story of a polar bear, | don't know where he was, it does: 
make any difference, but they used to throw buns to him and he would ju 
into the water and swim over and get the bun in his mouth. But final 
they threw so many of them he didn't have time to swim after ea 
individual bun, but he learned that if he would stay on the rock and take 
paw and scoop the water like that (illustrating) it would cause lit: 
waves on the water and make the bun float over to him. I wish we could 
get up to that high type of intelligence—That Mind of Yours. 

And now there is just one other thing I want to say before I begin 
there may be in this room tonight some of you who have studied the new: 
problems of psychology and of psycho-analysis. Some of you may be thinking 
good deal these days about the whole problem of the unconscious element in 1 
minds. | suppose the best psychologists today would concede that in these thin 
of ours that we call minds there are at least three distinct layers. The mi 
doesn't dwell in any place, but there is that that might be called the uppe 
layer, that you and | are perfectly conscious of. ‘Those of you who «a 
awake now are conscious of the fellow with red hair who is trying to mak: 
a speech to you. That represents the upper layer. Suppose | should. stop 
and say, ““Who was President of the United States before Mr. Harding 
After a time somebody would say, “I recall who it was.” That represen 
another layer in your mind. That is the thing that 1s available. Somebod 
can ask you a question of something that you hadn't thought of for thirt 
forty or fifty years possibly, and you could say after a while ‘ ‘Why, y 
this is it.” 

Then way back below that the sub-conscious, the layer or element whic! 
recent psychological discoveries have proven, probably has more to do wit! 
our conscious behavior than any other part of our mind. 

Now | hope I have just given you a hint that the whole problem of tl 
mind is shrouded and wrapped in mystery, yet an island of certainty upon 











which you and I can stand and which demands of us, if we lay claim to 


the high and royal prerogative of American citizenship, to see to it that tha 
mind of yours is just as fine and splendid as it is possible for you to 
make it. 


The Primacy of the Mind 


Having said that, maybe I will begin. The first point that I want | 
get to you is this: you won't like the word, I don’t like it, but | hay 
not been able to find a better word—I want very briefly to get to you tl 
point of view with regard to this subject, That Mind of Yours. kirst 
of all, | want to get to you what I call the Primacy of the Mind, tli 
Primacy of The Mind. You say, “What do you mean by that?” Well, 
mean the unqualified importance of the mind. I mean its significance 101 
everything that you and I do. Now if there were a lot of time tonight 
think I could demonstrate to you that the mind is the one thing which, abov' 
all else, conditions your own personal success. There are men in this roon 
tonight who think that success is not conditioned upon brain power, w!! 
think it is determined by luck or by friendship, or by personal pull, or | 
large amounts of money; but let me say to you this, that beyond any fe: 
of successful contradiction I believe that human progress has been large’ 
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ental progress, and every time you find for me a man with a brain, stored 
ith facts, capable of thinking about the relationship of those facts, that 
ere is a man who will have a first class opportunity to make his contribution 
the solution of the problems of his generation. A man with a mind 
wuunts today anywhere in the world, and there never has been a generation 
hen he has counted quite so much as the generation in which you and f 
ave been given to live. ‘That is one thing. Knowledge is power. Socrates 
is right. Now don’t misunderstand me—IlI don't mean to say it is the 
whole thing. I am perfectly well aware of the fact that mere theorizing, 
mple ratiocination, mere intellectualism, doesn't always get you very tar. 
ut what | am trying to say is that it lies at the basis of the thing, and that 
long with that mind, if yours is the kind of thing it ought to be—if you have 
even the facility for developing a short circuit now and then and_ getting 
a little of the human quality into your relationships, you are almost 
irresistible in dealing with the unprecedented problems of this generation. 


You see what I mean. We must reckon on the other things that we call 
the human element to make the mind what it ought to be. But a man who 
is mere good nature, simply the personification of good will, who thinks 
that by diplomacy alone he can do the task, 1s unwise, for we are only 
yoing to arrive at the solution of the problem with clear headed people work 
ing to sound conclusions, based upon indisputable facts, based upon our 
problems. The man who expects to succeed in any task today, in your fae 
tory, in your office, in your organization, any man, anywhere, must first of 
all get something to going on right up here. When you do that you have 
votten into the most fascinating thing there is about life. 





| wonder how many of you ever heard the story of the three pigs down 
lexas, 


These three pigs, little brother pigs, were born down in the state of 
lexas. And you can find this recorded in one of the scientific experment 
bulletins of the state of Texas for the year 1916. They decided to make an 
experiment upon these three brother pigs and they named them Tom, Dick 
ind Harry. They put Tom in a pen and gave Tom a scientifically balanced 
diet, containing just the proper amount of carbohydrates, proteids, fats 
guaranteed to satisfy the palate of the most fastidious pig, and they said to 
lom, “We beg of you to partake of this diet, ad libitam, ad infinitum, ad 
nauseam. The result of this part of the experiment was that at the end of 
six months Tom had gained 94 pounds and he was not worth as much im 
the open market as was the food he had eaten. 


| 


They took Dick, put him in the same kind of a pen, gave him the same 
balanced diet, followed the same directions all the way through as they had 
with Tom, with this exception, they gave him some alfalfa which he was 
ermitted to nose and eat, and at the end of the same six months he had 
gained 200 pounds, and he was worth a great deal more in the open market 
n the food he had consumed in that interval. 


(hen they took Harry, put him in the same kind of a pen, with the 
same kind of a diet, plus the alfalfa, plus an open gate through which Harry 
permitted to enter a pasture and to roam and to root as he saw fit, 

‘at the end of the same six months Harry had gained 312 pounds. 







‘JUERY: Is education something that you hand down, or dig up? You 
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have a right to occupy some spot on the earth just in proportion that y 
have something going on up here. The only way you can learn anythi: 
is with an active mind. Queer sort of a conclusion isn’t it? 

Now | am trying to say something about the primacy of the mind. 1D 
| need to repeat here what you have heard so often, and which you can ne\ 
hear too frequently? Namely, upon a high level of intelligence depends ¢! 
future of this American Democracy, and if America is to realize upon |) 
invested hopes and aspirations, it must be because she has an intelligent cit 
zenship. Intellectual incompetency may be satisfactory for Russia, but [ | 
of you to remember that if America is to win in her great experiment 
Democracy, she can only do it because that mind of hers is what it oue! 
to be. 


And there is another thing. If there were time tonight to sketch the | 
tory of the last three hundred years with regard to human progress, [ thi 
you could agree with me speedily that human progress everywhere has alwa 
waited upon science, upon discovery, and if you and | are to be worthy 





our generation, as men have been worthy of theirs in the past, we must se 
to it that this world of ours is mastered, and that the human race eseaj. 
from old tyrannies and new, because men with minds, day by day, and hou 
by hour, are seeing to it that the unsolved problems of mankind hay: 
brought to bear upon them that intelligence and mental power which wil 


solve them. Yes, progress waits for it. And as | have already hinted twic 3 
there never has been a time when there was such demand for mind pow / 
as there is at the present moment. The world today is just bristling wit! 


opportunities for the man who can think, for the man who knows, for tl: 
man who has some comprehension of what this marvelous, fascinating thi 
is that we call life. Do you see? And if there were time [| would discu 
these problems with you just briefly, not for the purpose of solving then 
but merely by way of illustration. You know the natural sciences, in tli 
last half century particularly, have put to shame all the other department 
of learning, but we have come now to the point where all the social scienc 
like economics and government, psychology, anthropology, all the scienc 
that deal with civilization and man, and some adequate comprehension o| 
where man is going, these too must come forward with similar conclusion 
| wish | had the time tonight to discuss the relationships of capital and 
labor and some of the problems that President Alfred of the Pere Marquett: 
has referred to tonight with his experience. [ wish I could discuss with yor 
what, to my mind, is probably the most vital problem before this generatior 
namely, our relationship to the rest of the world. You know if we are gomyg 
to get back to normalcy, if we are going really to establish financial pro 
perity in this country, have an international trade that will get us anywhere, 
sooner or later we must come to recognize that the future of America «i 
pends upon the peace and the future of Europe, Central Europe and the last, 
and all the rest of the world. Whether we like it or are aware of it or ar 
prepared for it or not, the fact remains America can never realize her ideal 
or come back to that period of general prosperity and_ stability which w: 
all crave at this hour until in some way we get ourselves related in tli 
right way to the rest of the world. Now I am not talking about a leagu 
of nations, | am not talking about an association of nations, | am not talkn 
about this or that particular solution, although | would if there were tim 
but I am absolutely sure of one thing, that anybody who understands whia 
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s happened to civilization and to lkuropé nm the J 


ast SIX Or seven vears 
alizes, with the possible single excepuion 


of the British Empire there is 
a solvent nation in Europe today. France 


Is spending twice what she 
eives, Italy is tripling 


her budget, even Holland and Switzerland 
weden have Yone beyond their budgets. When 
iption of transportation and the breaking up of manufacturing, the millions 
d millions of people that are living in chaos today, then | say. to you 
ere is no possibility of our getting back to normaley until \merica as 
mankind, 

\nd | vO North and South, Itast and \\ est, all over this country, and I 
hink L have a certain facility for finding out what men are thinking, 
nd | am perfectly sure of one thing, and that is this. that \merita is ready 
w to accept her normal obligations to the rest of: the world 





































and 
you think of the. dis 


unes her normal obligations to the rest of 


Now having said all of this only | 
problems with which we are dealing, 
r what | have called that mind of 
# ect intelligence into yourself, into 


y way of hint to have you see the 
and therefore the inescapable necessity 
yours, the primacy of mind 





If you can 
your ofhee, into your organization. think 
| the problems that you can solve and of the contribution you can make t 
1 | prosperity of the United States of \merica 


’ lhe Receptive Wind 


My second main point is this: If we are going to think about that 


uund of yours, it may be helpful and interesting to think for just a moment 
bout various types of minds. Again I wish I had an hour Just to discus: 
these things, but | will just hint at them. Ags J do, just try to practice some 
iitrospection, without becoming too) morbid 
one, What kind of a one you have. Now | 
read enough of philosophy to remember 
of the mind as a tabula rasa, that is to say, Just a plain, blank tablet. upon 
which things could be written. Ll am of the impression that multitudes of 
persons have just that type of mind, a thing upon which anybody can write 
( anything. When I studied biology | used to poke the 

and it would kick like that (illustrating) just 
multitudes of people who respond 


nd they swallow it whole and 
tit ‘ Alte 


’ I ry to decide, if you have 
vonder how many of you have 
there was once a man who spoke 


back leg of a frog 
when you poked it. There are 
instantaneously to every external stimulus, 
never even have intellectual indigestion. They 
the people who are so credulous, they are the people who make it possible 
lor other people to say such absurd things, that would be so if they were 
true. They are particularly expert in the acceptance of all kinds of 
and the less likely the thing is to be 
You know them. 


rumors, 
true, the more glibly they take it in. 


| sometimes think this is one of the curses of \merica, 


mr it you can SAY Some things which obviously are impossible, and yet some 

I people will believe them, they are so receptive and credulous that anything 
I that you write on the tablet of their minds just goes right down in and is 

ur cived with a great and hearty weleome. Have you that kind of a mind? 

u If so, you are not a citizen. 

\\ ¢ : : 

% The Independent Mind 

a (hen there is another type, the man who has a mind of his own. he is 

! rested, he knows how to listen, he knows how to weigh evidence; more 

i 


that, when he listens he doesn’t pay so much 


attention to what people 
‘s to what they mean. Now you men who are 


executives and presidents, 
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you know what I mean. I don’t pay so much attention to what a mai 
says when he comes into my office, | am particularly interested in what lh 
says without knowing he said it. 

Do you know they tell of Herbert Spencer, this incident—when a ne 
book was presented to him he would always approach it with the cold, i 
tellectual question, “Is it true?’ I am not minimizing that ideal, mark you 
in fact, | am in a way talking about it. But they say of Maurice, the found 
of the broad church party, that when a new line of thought was presented | 
him, he always asked this question, “What does it mean?’ That is what yo: 
and I must do with regard to some of the things that are being said about u 
and all the organizations and agencies that make up what we call our go 
ernment, we must listen and weigh evidence, but we must have minds of ou 
own in interpreting the evidence. We must be able to take these things a 
think them through. A man is not an encyclopedia, you can never make 
life by a haphazard, ill-considered jumbling of everything that life, in 
richness, is trying to hurl at you. No. <A man thinks, he weighs eviden 
he sees the relationship of these things, he comes to conclusions independent! 
Here are two types of minds. Which kind have you, the receptive, or t| 
independent ? 

The Conservative Mind 

Take another contrast, there is the conservative, the man who has 
defect of imagining that truth knows time distinctions, that is to say, tl 
a thing is true because it is old or new. He has the defect, too, of idealizi: 
too much the past, but he has the merit of capitalizing his experience 
believing in a stabilized, continuous world. 


The Radical Mind 

Then there is the radical. It is awfully dangerous to speak about 
radical today, because he has so many different shades of red and _ pin! 
Some of them sit with torses that are trimmed in red and blue and pin 
and think they think they think. They disrespect the past. They have t! 
fatal facility of identifying realities and truth with the changing terminolog\ 
of differing generations. 

On the other hand, the radical has been of real benefit to us. He ha 
idealized the future, even though he may neglect the plain duties of t! 
present. More than that, he has sometimes been identified with progr 
So we want to be very sure we catch his truth and that we attack his erro: 
You here—which are you, are you the conservative, or are you the radical 
When I talk to students I always like to poke a little fun at them about 
their radicalism. Students are the most conservative people in the world, 
although they believe themselves to be the most radical. Let something hay 
pen twice, and it is a tradition. There is always a little group of them wh 
are perfectly sure that monogamy and capitalism and all the other thin: 
that you and I have accepted as pretty good answers to the permanent 
problems. of civilization, are all wrong. The only thing I beg of you to r 
inember is not to take them too seriously, to keep your sense of proportio! 
and your sense of humor. Life is always too serious to be taken too serious! 








The Critical Mind 


And now, there are just one or two other types of minds that I might 
allude to. There is what we might call the critical mind—I mean the mai 
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9 is a real critic, whose mind is open to the truth, a man whose mind 

free, who, for one instant, will not recognize any authority save the 

ith, and that which accords with the normal standards of experience, the 
who frankly admits that all about him is mystery, problems that have 
been solved, who realizes that every thinking person doubts at times, 
therefore, who feels the glory and the fascination and the challenge of 
just in this, that all about him are things that need to be solved. 

; Somebody, centuries ago, evolved the figure which [:manuel Kant made 
ot LOO years ago, a lhe W orld of Knowledge night be compared to an 
nd of Certainty, with its Border of Belief, and its great Ocean of the 
known.” We forget the beautiful shore and the solid rock upon which 
feet are standing. Yet there is the critical mind that ought to take into 

= sideration all of these things. 

The Creative Mind 

(hen there is the creative mind. Oh, | beg of you, I beg of you to 
any influence you have to keep alive any spark of originality that you 
anywhere, but don't be disturbed if it comes in unconventional forms, 
if you see somebody who is trying to do something that never has been 
ne before, if you cannot help him, please stand by with your head bowed 
ympathetic silence, for what America needs is creative minds, minds 
ich can dig, minds which can work, minds which have initiative, 
ils which can create the answers to the problems with which you and | 
haffled today. 

What kind of a mind are you bringing to your work, to yourself, to 
ir family, to your office, to your organization, to your community, and 
the world, What kind of a mind is it, that mind of yours? 

Now, men and women, would you care to have me tell you what | 
wine to be a pretty ideal type of mind, whatever your own immediate cir 
stances? Now there are a good many things that I might say that you 
‘ht not to do but | am going to be very positive, and forget all of 
i it, and say this—that I am of the impression that however much of native 

lowment you may possess, whatever the psychological measurers might 
ll you if you went in and had yourself tested, | am of the impression that 

finest thing that I could say to you would be this, that you must have 

hinking mind. You know that Emerson once asked, “What is the most 

O1 ‘ult thing in the world?” And his answer was, “To think.” And the 

1 E culty with Americans today is this, that we are so prone to accept things 

yu! n authority; if we see something in a newspaper, it is true—you 

ld w how it is. It is true largely because a lot of other people know the 

aly me thing, 


vh Now don’t misunderstand me. I think our newspapers today are in- 
n tely better than they were ten years ago, and there is no group of 
ent ple in our community that is striving harder to do what thev ought to 
r . | believe, than our newspapermen. But take even our most carefully pre- 
101 s red scientific books—how many of you, as you read a book and look at 


s! printed pages as you see them there, conclude that they must be true 
you ever stopped to think that you can take any of these books and find 
takes on every page of them? Probably the only reasons that men write 
oht ntific books is that other men can find mistakes and then write better books. 
We must be extremely careful to recognize the overwhelming difficulties 
fronted by the person who proposes to think. What are some of the 
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difficulties you are going to run into? Oh, how | would like to tear yo 
mind to shreds tonight if there were time. You run into two or thr 
things that you are not, as a rule, conscious of. The first problem tl 
you will have if you are going to have a thinking mind are those prejudi 
that you are constantly clinging to. How you cling to an idea just becau 
it happens to benefit you personally. Have you stopped to think ho 
you cling to ideas that you have had without any thought of where you ¢ 
got them, or whether they are true or not? Ilave you stopped to think 

how you oppose other ideas just because you don't know anything abo 
them, and particularly how you oppose ideas because somebody in yor 
group got the idea before you did? You remember, therefore, if he thoug 
of it first, it is not true. And have you ever stopped to think of the 

markable facility that that mind of yours has to forget every idea that 


come in contact with that you are opposed to? If you run into an idea th: 
you don’t like, you just cast it aside like that, without every stoppin; 
to examine it. Your big problem, if you are going to have a thinking mind 
is the problem of thinking in spite of your prejudices, for every one of us 

tempted to pre-judge a case on the basis of partial information. 


Popularity Should Not Influence Your Thinking 


There is another thing, and that is not only thinking and your prejudic 
but thinking and this question of popularity. You know how we are all high 
sensitive to the judgment of our colleagues. You know | am very sensitiv: 
to what other university presidents think about what I do, and you ar 
very sensitive as to what other people think of what you do. We want 
to be popular. There is nothing so fatal to your thinking as the desire to 
be popular. Have you ever stopped to think that if you are going to think 
base your judgments upon facts, you cannot be concerned at all about whethe: 
your ideas are popular or unpopular? <Any public servant, any executiv: 
officer, any man who expects to count in this generation, must completely) 
forget whether a thing is popular or unpopular, and ask himself, “Is it in 
accord with the unescapable facts of the issue with which I deal?” That 
is the only way that you can think, and, whether popularity is right o1 
wrong, the thinking person will not be concerned overmuch about popularit) 
For what is popularity? It is just what a good many people happen to 
think casually. 

Would you like a little chapter out of my experience, a very bric! 
one? When I want to really find out something that is important, I don't 
go to a faculty meeting to find it out. Why, you know I can remember when 
| was president of another educational institution of higher learning 10 
the East, and we had a faculty meeting in which a member had been urged 
to make a motion before the meeting. In the meeting he made the motion, 
talked against it, and voted for it. Now I don’t think much of conclusions 
that come out of that kind of deliberation, but if I want to find out 
something that I think is sound, and upon which we can place dependence, 
I say to professors A, B, X, and Y, “Come in, I want to have a little talk 
with you,” and when our minds have met. I have the judgment that what w: 
come to a conclusion upon is right. It is not popularity that will count in you 
thinking. You cannot get a thinking mind that way. 

Just one thing more about the thinking mind. The thinking mind is th 
one that just has the time of its life with problems. Most of you people run 
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way from problems, you don't like 
vho every time he sees 
iowa, lives with it, 
ts of people like to state problems, and 


Pruth?” run off without Waiting to find the answer. That is the 
ith much of our \merican thinking. We don’t 
right through them for the facts. What is the 
hie today? It is, that base our public 
ut we base them upon Popularity, upon oO] 
“ons and inflections of certain types of 
ay that if we are to arrive at 
as the one with which 


we will do it, not 
{ 


them, but the 
a problem tries 
never runs away 


thinking person 
to hit it on the head. 
from. if until he 


» like Pilate of old, who said, “\What 


Is the one 
Writes it right 
gets the answer. 


trouble 
Problems and 
\merican 
upon the facts. 
the noisy inve 


take our 

trouble with 
we decisions. not 
Mnions and upon 


demagogues, | s0 SO tar as to 


Public Problems 
has been dealing 
COMMISSIONS to 
trained, most 
commission to 
sixth grade 


satisfactory 
President Alfred 
by creating 
0 it by employing the best 
that field and give them a 

hat a student in the 


cir conclusions are. 


Solutions of such 


tonight, that 
them, but we will 
scientific minds of the 
set before us the 
of the public school 
Che trouble with the \merican 

What they ought to 


are made, not on the 
were given to us tonight, 


regulate 
’ country in 
facts in such terms 
could understand 
railways tonight 
know about them, 
basis of 
but on the basis of all kinds of 
rents and cross currents that have little to do with the 
\merican people. And if you and | 
We must Insist, first. 


what 
Is that 


he trouble 
scientific facts 


public doesn’t know 
IS that these decisions such as 
Policies ancl Cull 
actual welfare «| 


I the 
citizens of 


tre to be worthy a democracy 


upon getting facts. 
lonight in the City of Detroit there 


are twenty 
ideas and 


Centers 
VIEW diametrically 
Constitution Ot the | 


from \ hich are 


Opposed tO the 


points of 
hings which you 


and | believe the 
\merien Stands for. What are 


nited States o| 

you and | doing about it P lirst, are we 

nding out the facts Which lead some of these People to think wha they 

lo think? Secondly, are we trying to find out What they mean: \nd thirdly, 

I we have the facts, are we INsisting upon wise and timely legislation In keep 
with the facts ? 


Now you know when I ride jn these smoking 
up the questions thay 
nations, | 


always Sav, when 


compartments of 
Concern 
am not discussing the 
a man tells exactly 
‘or that problem. “Why don't we do itr” He 
contrary to the intere 
society 
s10on of the country” 
at that mind 
ur problems and the 


ll then insist upon legislation, 
dual or group or class. 
concerned. 


Now T am almost done. What have I said? My first 
Nacy of your mind. My second point was the 
a hint as to what type of mind 
that probably the 
»} 


h will deal] wisely 
\Iy 


Pullman 
always brings our international 
labor question 
what we ought to 


Says, “Don’t you | 


now, 
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you thought you had. My third Point 
ideal type of mind the thinking mind 
with prejudices and with popularity and with | 

general question is this: How are you going to do jt? 
and you and you going to master your mind ? 


for a citizen is 
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How are 
lt is the Most | 
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thing that you possess, and what are you doing about it? Sixty-six milli 
people every week go to the moving picture shows. Now don’t misund 
stand me, I go too, so does my wife, sometimes she prefers to go to them 
listening to my speeches. But as I heard somebody say recently, the movi 
picture show never embarrasses ones intellectuality. 









And what is it | am trying to come to? With all the seriousness whi 
[ can command, it is this, that you, of our self-respecting citizens are going 
insist upon it that you know a little something of the mastery of your o 
mind. 







Now, again, let me say that it is dificult thus to forget the unit of 1» 
g € sa) g 
sonality, to say the mind acts on the body and the body acts on the miu 
and nobody knows how it is done. 





[ beg of you never to forget that y 
are a unit and not a mind and a will and a heart and all the rest, you are . 
thing. Therefore, this body of yours must have the right kind of 
the right kind of exercise and the right kind of food, 
all the rest, and the right kind of mental hygiene 
thing I want to come to is this, I imagine that every exe 
tive in this audience tonight has a budget for the corporation of which 
is the head. I know that we have one at the University of Michigan. 

set the limits. That budget expresses our policies. It shows us how we 
going to spend our income, and it makes room also for a certain amount 
flexibility. You have your financial budgets for your homes, you wom 
and all the rest’ of you, but I want to ask you this question: Have \ 
as an individual, a time budget? Have you set any policies for the use 
your time? How many minutes a day are you actually insisting shall 
used for the cultivation of this thing which, after all, will determine m 
than anything else your success and your usefulness ? 





1 
Sle. 






too. 


























What are you doi 

about it? Are you actually reading, and when you are reading, do you r 
or do you slide? When you listen, as to me tonight, do you think abo 
the next bridge party or how you should have played a certain card, or |i 
you ought to have played that thing on the ninth hole, or do you actually 
to think what the man means by what he is attempting to say? Do y 
know how to listen? When you are with your friends, what do th 
mean to you? Are they time killers? Is the time used for idle gossi 

; or is there a reasonable, normal amount of thought exchanged? Do , 
know what mental grip is? Mental application? Do you know what it 
to settle right down to the grind until you go right through a problem a: 
not around it? If you do, I know why you are President, or why you 
Secretary-Treasurer, or why you are one of the dominating influences. in 
great organization that is affecting the commerce of America today. It 
because you have something with which you can think, and you know how 
use it, and to train it, and to hold it in leash. No man will master his mind 
who thasn’t strength of character. No mind is worth while that isn’t 
clean mind, and honest mind, a mind that has honor, ‘that is straight and tru 
and veracious in its thinking. That is what we must have, that type of mi 
that is not influenced by wrong considerations and wrong motives and co 
stantly thrown off its balance by this inevitable tendency to deflect towar 
selfishness. The only way you are going to get it is to take that mind in ha: 
and make it the kind of a mind that you mean it to be. 




































































I am not forgetting all the things to which I have alluded in recent ps) 
chological discoveries, but all of them concede that, granted you have wh: 
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| have, you can make more of it than you are doing today. The thing 
| have come here to say to you tonight as business men of intelligence, 
thing that | plead for, not only in education, but in your own individual 
k in your community, in your homes, in this nation, is this, that we can 
intelligence to bear upon the solution of all our problems. It means 
day by day you must supplement that mind of yours, it means there 
be mental spaciousness that can take in the thing that the world is try 
to say, all of its unformulated, unmeditated, unexpressed yearnings and 
otions that mankind today 1s feeling, and that is sweeping through civiliza 


as a whole. These things you ought to sense and trace out and drag 
of the air and make a part of yourself. 
yl Men and women, the thing for which [ plead tonight is a new emphasis 


our work and in your life, and emphasis upon what | conceive to be the 
( precious asset that you possess, that mind of yours, and | am of the 
ression that in proportion as we take life seriously, in proportion as we are 
ermined to grow and to evolve and to be better tomorrow than we are 
iy, in that proportion are we going to give attention to that mind of yours, 
“As a man thinketh in his heart, so is he.” 
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DIUM STEELS 


Abstract 





This paper deals primarily with the mechanical properties of 
chrome-vanadium steels for the purpose of obtaining information 
which would have a practical value in the design and construction 
of apparatus in nitrogen-fixation equipment. 

The tensile properties, hardness and microscopic structure as 
affected by different heat treatments were determined for a given 
series of chrome-vanadium steels. The series selected lends itself 
readily to a classification based upon changes in the concentration 
of carbon, vanadium and chromium. 

lt was found that in the carbon series, containing from 15 
to 1.20 per cent carbon, 1.0 per cent chromium and .18 per cent 
vanadium, m the annealed state, an improved tensile strength 
and a lowered ductility resulted with an increase in carbon content. 
With heat treated specimens a similar effect occurred up to 60 
per cent carbon. A rise in hardness accompanied the increase in 
strength. 

The vanadium series, containing .30-40 per cent carbon, 1.0 
per cent chromium and from O to 65 vanadium, in the annealed 
state showed an improvement in toughness over the corresponding 
carbon-chromium series. The tensile strength was only slightly af- 
fected. Heat treatment developed an tmprovement in the tensile 
strength and hardness. Ductility falls off rapidly when the vana- 
dium content exceeds 30 per cent. br reduction in area which 
is maintained over the entire group of vanadium steels reveals the 
the toughness or inherent ductility of this type of steel. 

The chromium series, containing .30-40 per cent carbon, 18 
per cent vanadium and O to 14.5 per cent chromium, in the an- 
nealed state showed the tensile strength and hardness to re- 
main quite uniform for tnereases im chromium content up to 
2 per cent. In excess of 2 per cent, chromium increases the strength 
and hardness at the expense of ductility. Heat treatment inte nsifies 
the effects of chromium indicated in the annealed specimens. 


The relation between mechanical properties and the addition of 
varying proportions of carbon, chromium and vanadium on the 
microstructure were observed. 


Introduction 


I. superior resistance to deterioration of chrome-vanadium forging steel 
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THE MECHANICAL PROPERTIES OF SOME CHROME-VANA 








the type containing .30-.40 per cent carbon, 1.0 per cent chromium 
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.18-.20 per cent vanadium, over ordinary carbon steels in important parts 
of the equipment used in the manufacture of synthetic ammonia by the Haber 
Process’, led to an extended investigation of the mechanical properties 
number of special steels which contained these two important alloying ele 
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7 its’. Much of the work was undertaken for the purpose of obtaiming in- 
mation which would have a practical value in the design and construction 
mportant units in the nitrogen-fixation equipment. The data presented 


this paper were selected from an extensive series of laboratory tests which 
re made in preparing the steels for corrosion and servic tests. 
Since chromium and vanadium improved the corrosion resisting properties 
the alloy steel over ordinary carbon steel, it was thought desirable to de- 
rmine the influence of various quantities of these two alloying elements upon 
ordinary forging steel. With this in view, two series of alloys were out- 
ed in which either the chromium or vanadium content was varied while 
e carbon content was maintained as nearly constant as possible. A third 
ries Of alloys was added, in which the chromium and vanadium contents 
ere maintained while the carbon content was varied. Thus 3 series of steels 
vere built; a carbon series in which carbon was varied from .15 to 1.20 per 
ent; a vanadium series in which vanadium was varied from 0.0 to 0.65 per 
it. and a chromium series in which chromium was varied from 0.0 to 15.0 
ner cent. This wide range in the latter was chosen in order that steels of the 
ommercially designated stainless type, might be included. The compositions 
ally obtained are recorded in Table I. 

Chrome-vanadium steels of the 1.0 per cent chromium and .18_ per 
ent vanadium type are obtainable commercially, in) varying carbon con 
ents. Steels 2 and 3 of the carbon series, containing .30 and .58 carbon 
respectively were so obtained. These two steels were prepared by electric 
lrnace process, cast into 9-inch square ingots, cogged down to 5-inch square 
ilets and rolled into 1l-inch round bars. The remaining steels were made 
by drawing 600 to 700 pounds of metal into a ladle and adding the necessary 


rro-alloys. \fter allowing a reasonable time for the solution and diffusion 
the addition, the metal was cast into 5-inch square ingots and subsequently 
lled into l-inch round bars. All of the bars were given an annealing treat 


nent by heating to 1500 degrees Fahr. and cooling in the furnace. 
\ll tensile tests’ were made on the standard .505 inch diameter threaded 
pecimen. In a few tests the proportional limit was determined by employing 
extensometer. In most tests, the yield point was determined by the use of 
viders and the ‘drop of the beam.’ Hardness was measured by the 
tandard Brinell and scleroscope methods. Impact tests were made with a 
harpy machine on the standard specimen, notched 5 millimeters with the 
‘type of notch. 


Carbon Series 


The mechanical properties of several steels varying in carbon and con- 
taining approxunately 1.0 per cent chromium and .18 per cent vanadium, 















The Direct Synthetic Ammonia Process. Jour, Ind. and Eng. Chemistry, 12, No. 9, Sept., 
S44 
ee! 
Wm The work described in this paper, represents a part of a larger program undertaken jointly 
Fixed Nitrogen Research Laboratory of U. S. Dept. of Agriculture, Bureau of Standards, and 
Tts Nitrate Division and Technical Staff of the War Dept Credit is due Capt. E. \ Titus and 
| ( W. Bray of the Fixed Nitrogen Res. Lab. for initiating the study of the resistance to 
C1 ration of various steels, in ammonia and its component gases, and for some of the preliminary 
, | eading to the selection of some of the steels, described in this paper. 
le ; 
Acknowledgment is due H. A. Bright, Associate Chemist, Bureau of Standards, for th 
saint il analyses listed in this table. 
oe Tensile and impact tests were under the direction of R. S, Johnson, Engineer physicist at 
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have been described by Sankey and Smith (1, 2, 3)*, Griffiths (4) and othe: 
(5, 6). In each case the particular composition and heat-treatment of | 


i 


steel must be considered. The advantage in tensile properties which th 
chromium vanadium steels possess over similar carbon steels has been quit 
generally conceded, ‘The value of the alloys for most industrial 


: purpose 
lies in the improvement they lend, when properly heat-treated, to the strengt! 
and toughness of the steels. 


Annealed Steels 


The effect of carbon upon the tensile, hardness and impact properti 
is shown in Fig. 1. These properties represent the condition of the ste 






Table I 
Composition of Steels 


Carbon Sertes 


Part A 
Number .. Mn P S Si Cr \ 
l 16 a5 023 023 . 34 1.03 0) 
“7 30 68 012 024 26 93 18 
3 58 68 Ol] O17 .23 .73 Ik 
4 5 Q22 O18 





Vanadium Series 


Part B 
| 40 §3 OLS .023 18 1.05 ()) 
? 37 §2 O18 O18 .20 1.05 07 
4 35 37 020 O13 .20 1.02 14 
*4 30 68 O12 024 26 93 18 
5 37 §5 O18 O19 le 1.07 | 
34 025 O11 





Chromium Series 
Part C 
l 38 39 O17 022 ar 04 19 
2 .29 .53 OLS O11 16 51 28 
+3 30 68 O12 .024 .26 93 18 
4 3 48 Oll Ol .12 2.01 44 
4 ~ a7 .O28 O13 26 7.70 1s 
6 42 35 025 .009 .06 14.40 18 


* A commercial type of chrome-vanadium steel about which the compositions of the remainin 


alloy s were built. 


after an 8-hour anneal at 1500 degrees. Fahr. The increase in tensile strengt! 
and hardness accompanied by a decrease in ductility and greater brittlene 
as measured by the impact tests agrees in general with the well-known 
influence of carbon upon these properties. The connection between the prop 
erties indicating strength and those indicating ductility and toughness obe; 
the familiar inverse relation; the ductility falling off rapidly as the tensile 
strength rises with the increase in carbon. The tensile properties of the alloy 
steels compared to those of the corresponding carbon steels hold their ad 
vantage over the latter, through the range of carbon, investigated. The 
advantage is slight for the lower carbon steels, but increases rapidly with the 
increase in carbon. 
Heat Treatment 


The quenching temperature range throughout which, a refining of the 
texture was produced, was determined with the aid of the fracture test, 


*Figures appearing in parentheses refer to bibliography at the conclusion of this paper. 
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irdness measurements and the microscope. lor the fracture tests, a 1 
ch round bar, notched at 1l-inch intervals was heated through a long thermal 
radient, varying from the cold to fusion. The resulting fractures varied 
om the granular type in the cooler portions, through the extremely fine-tex 
ired types of the refining range to the coarsened or crystalline types of the 
ighly heated portions. The positions of the types of fracture along the 
ir were noted and the corresponding temperatures estimated. From. the 
timates, a series of notched specimens were heated to different temperatures 
ithin the refining range. The hardness and structure of these specimens were 
letermined and the typical fracture of each, examined. 

The influence of different quenching temperatures within the refining 
inge upon the hardness, may be observed from the data recorded in ‘Table 


| | 
| 
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CARBON SERIES 
Fig. 1. Mechanical Properties After Annealing at 1500 KF. for 8 Hou 































ll. Hligher temperatures further increase the hardness. In the case of the 
1.16 per cent carbon steel, the increasing hardness is carried into the region 
1 which the determination of hardness by the Brinell method, becomes unre 
liable. 

The increasing hardness, with increasing temperatures is undoubtedly 
used by the solution of the iron-chromium-carbon compounds in the austen 
te prevailing at the high temperatures. The temperature at which an appre 
iable absorption and dispersion of the carbides occurs in the solid solution 

marked by a sharp increase in hardness. The lower temperatures at which 
i increase in hardness appears in the higher carbon steels, is in keeping with 
i¢ well-known effect of carbon in lowering the upper transformation or Ac 
oint upon heating and the effectiveness of the alloys present, in assisting 

preventing the occurrence of the reverse transformation upon quench 
vy. The influence of these alloys upon the critical points of the various steels 


fe paper by the author presented at the Detroit convention entitled Thermal Transformations of 


) : Some 
me-Vanadium Stéels, 
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used in this investigation, will be published in a later issue of TRANSACTIONS 

The effect of the increasing carbon content upon the hardness of di} 
ferent steels which have been quenched from identical temperatures, is illu 
trated in Fig. 2. A progressive increase in hardness with an increasing ca) 
bon content is shown. 

The effect of various quenching temperatures upon the tensile properti 
of the heat-treated steels is recorded in Table II]. An increase in strength ai 
hardness with increasing carbon, is 


noticeable. The failure of the hi; 


1 
rl 


carbon steel to develop a high tensile strength corresponding to its projected 
place in the increasing strength movement, may have been caused by the lo 
quenching temperatures and the comparatively high tempering temperatut 
which were employed in its treatment. 


Obviously, higher quenching tempera 





Table II 
Carbon Series 
Hardness After Quenching Treatments 


No. Chemical Composition Quenching Temperatures—Degrees F. Hardn 
C Mn Cr V 1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 
] 46 535 1.0 ..2 Sg aeahite - 259 255 273 273 393 399 380 Brinell 
ae ee ee) eee aon 36 38 37 37 §3 50 54Scleros« 
oa 93 .18 - ; 444 460 475 477 Brinell 
+e oes : ‘ e : ‘ 59 63 65 67 Sclerosco 
3 .<se .68 73 .38 627 578 652 Brinell 
oeee tne : ‘ ‘ 73 70 82 Sx leros¢ 
* 3.56 .53 1.0 .2 21% Zid 223 652 782 782 782 Brinell 
28 3] i 70 84 86 86 ; Scleros« yp 














tures than those used, are necessary in order that this steel may occupy 
position of greater strength. 

lor each steel, increasing quenching temperatures are accompanied | 
greater strength and lowered ductility. The importance of the latter propert 
in controlling the application of the steel to most industrial purposes is an 
parent. Consequently the quenching temperature which may be used is limit 
ed in part by its relation to the resulting ductility and toughness. 


Microstructure 
The microstructures of the annealed steels are illustrated in Figs. 3 to 6 
The structure in general, resembles that of the corresponding carbon steel 
In the hypo-euctectoid steels, the normal constituents, pearlite and ferrit 
appear uniformly distributed throughout the mass. The high carbon stec'! 
shows the usual cementite precipitation. 
A few important points of difference between the structure of the alloy 
steels and the corresponding carbon steels, may be mentioned. For examp! 
McWilliam and Barnes (7), in describing the influence of .2 per cent vana 
dium upon the structure of different carbon steels, report the occurrence 0! 
varieties of pearlite, differing in color. This effect is in evidence in all of th 
pearlitic steels examined which contain the alloying elements. Differences 11 
the resistance to etching, due to small variations in the alloy content of the in 
dividual pearlitic patches, undoubtedly are responsible for the color effects 
The alloys are capable, when present in sufficient quantity, of constrictin; 
the pearlitic areas thus making the steel appear to contain less carbon than th 
quantity actually present. Both vanadium and chromium exert this propert' 
In the present series of carbon steels, chromium is probably most active. [1 
Fig. 3, for example, the normal lamellar type of pearlite is replaced by thi 
granular type. In this case the ratio of carbon to chromium is approximately 
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CARBON SERIES 
st-'vec ure of Annealed (1.0% Cr..—.18% V) Carbon Steels Specimens Etched m. 2% .Alcoholi 
Nitrie Acid. Magnification : 500. Fig. 3. Carbon 16%. Fig. 4. Carbon 
30%. Fig. 5. Carbon .63% Fig. 6. Carbon 1.16% 
ostructure of Quenched and Tempered (1.0% Cr., .18% V) Carbon Steels. Specimens Etched 
in 2% Alcoholic Nitric Acid. Magnification & 500. Fig. 7 Carbon .30%. Quenched 
trom 1600°F. Fig 8 Same as Fig. 7. Tempered at 1050°F. Fig y 
Carbon 1.10% Quenched from 1550°F. Fig. 10 Same 
Fig. g, Tempered at 1050°F., 
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6 to 1. As the quantity of carbon increases, the coalescence or granulation be 
comes less marked. The alloys are, however, capable of disengaging the pearl 
ite from its characteristic lamellar form, into shorter lamellae of a less orderl, 
arrangement. ‘The size of the pearlite patches within a pearlitic area is there 
fore smaller than that prevailing in a corresponding carbon steel. The solu 
tion of the alloys in the cementite should increase the inherent strength of th: 
cementite lamellae. The shorter lamellae of the pearlitic patches would tend t 
make the path of rupture through this constituent more intricate compared t 
the course taken through the longer and more orderly arranged lamellae o/ 
the ordinary carbon steels. The detached lamellae scattered throughout th: 
ferrite grains would undoubtedly be effective in reinforcing the ferrite. Thes: 












10 





// j= #2. 


i ae C. vl 


Fig. 2. 





Graph Showing the Increase in Hardness Resulting from an Increase in Carbon Content 



















various features of the structure, acting in unison in the metal under tension, 
would serve to improve the tensile properties of the alloy steels over those 
of the corresponding carbon steels. 

Structures typical of the quenched and tempered steels are illustrated 
Figs. 7 to 10. The structures of the quenched specimens follow the form of 
the corresponding carbon steels. The martensitic needles of the specimen- 
quenched from successively higher temperatures adopt a longer sweep ani 
coarsen progressively in agreement with the coarsening of the austenite from 
which they originate. 

In the steels showing a pronounced precipitation of carbides, the solution 
of the carbides is not completed until comparatively high temperatures ar 
reached.. The partial absorption of the carbides may be observed in speci 
mens quenched at temperatures rising to 1750 degrees Fahr. Above this 
temperature the absorption or dispersion is sub-microscopic and other methods 
are necessary to detect changes in structure and properties. It is evident, how 
ever, that the dispersion of the carbides of chromium and vanadium is not 
completed until comparatively high temperatures have been used. The struc 
tures of the tempered hypo-eutectoid steels retain the imprint of the structure 


of the quenched austenite. The hyper-eutectoid steel shows a pronounced 
precipitation of globular carbides. 
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Vanadium Series 





The early work of Arnold (8, 9) followed by the investigations of othe: 
(10-12) established the value of vanadium as an alloying element. Subseque: 
developments have shown that .20 per cent or less of the element is sufficie: 
to produce an improvement in ordinary carbon steel. The mechanical prope: 
ties of carbon vanadium steels after various thermal treatments have be 
publishd by McWilliam and Barnes (7), Norris (12) and others. 
Vanadium has further found a wide application in the manufacture « 
quaternary steels. Of these, the vanadium-chromium steels described in tl 
previous section form an important group. The amount of vanadium in t 











Table IV 





Vanadium Series 
Hardness After Quenching Treatments 





























No. Chemical Composition Quenching Temperatures— Degrees F. Hard: 
. Mn Cr V 1400 1450 1500 1550 1600 1650 1700 1750 

1 .40 $3. 1.05 025 196 396 415 438 495 §12 s Brinel| 
27 5] S4 56 67 62 Scleros¢ 

5 = $2? 1:05 07 $78 $78 566 600 600 616 578 Brinell 
F 56 57 60 66 66 69 67 Sclerosc: 

. do oC 14 §12 495 §55 546 550 $12 ~Brinell 
ae ie ea ee af a oe . 64 66 68 67 68 65 Sclerosi 

4 .30 .68 93 18 444 460 475 477 oy . Brinel 
59 63 65 67 ; . Scleross 

5 37 > -2.07 3] 174 $57 460 §12 532 569 . Brinell 
a oe , 24 59 60 62 64 65 ; . Scleros 

S <a? wo 124 .65 202 340 402 430 452 460 ‘Brine! 
$3 59 56 59 65 65 Scleros: 








forging steels seldom exceeds .20 per cent. In the steels described in th 
section, the vanadium addition was varied on either side of this amount. ‘Th 
composition of the vanadium series of steels used in the following tests, 
listed in Table I. The vanadium content desired, had been quite closely ap 
proached although the close control of the quantity of the remaining element 
present, encountered practical difficulties. In view of the very small quant 
ties of vanadium added, differences in the chromium, manganese and carbo 
contents must be considered in interpreting the data obtained. With this pr 
caution in mind, the limits within which vanadium may be said to improve thi 
steel under the conditions of heat-treatment. applied, can be derived from thi 
test data. 
Annealed Steels 

The tensile test data are listed in Table V. The annealed specimen 
show comparatively small differences in tensile properties. Fig. 11 graphical 
ly shows the narrow range through which these properties move. In compat 
ing the properties of the steels in the order of increasing vanadium, an in 
provement in the toughness as measured by the yield point, per cent elonga 
tion, and reduction, may be followed. This improvement appears to be great 
er than the decrease in carbon would warrant, thus suggesting its connectio! 
with the increasing vanadium content®. 


Heat Treatment 
The quenching temperature ranges within which a macroscopic refinin; 


6. The relative value of vanadium and chromium in a steel containing .40 per ecnt ca 
may be compared from the test data on steel No. 1 of Table V and Table Vil. 
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the texture occurred, were obtained by the fracture method. 
ughly established the quenching range between 1450 and 
ihr. for the entire series. 


Chis method 
1750 degrees 
\n examination of the microstructure and. the 
iermination of the hardness of the quenched specimens further restricted 
is range for each individual steel. 

\n inspection of the hardness data obtained from tests on the quenched 
pecimens, shows, as would be expected, that hardening begins at 1450 degrees 






























ahr. and increases gradually with higher quenching temperatures. The 
ardness reaches a maximum at 1700 degrees Fahr. thus suggesting a maxi 
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Fig. 11 Mechanical Properties After Apnealing at 1500°F. for & Hours 
it 
0 mum diffusion of the carbides at this temperature. The increase in hardness. 
vr iccompanying increasing quenching temperatures, is graphically shown in 
the hig. 12. The addition of a small quantity of vanadium to the chrome-carbon 
th ‘eel, slightly increases the hardness. Changes in hardness bear a more direct 
onnection with the carbon content of the steel. thus indicating that small 
ifferences in carbon are capable of obscuring the hardening effect of small 
” iriations in vanadium, 
- The effect of different quenching temperatures upon the tensile and 
a irdness properties of the tempered steels is recorded in Table V. The tensile 
Be iid hardness properties increase, in general, with an increase in the quantity of 
mn inadium added. The ability of the heat treated steels to retain a high degree 
nal ductility is expressed in the high values for the reduction of area. The 
a cel has the ability to deform severely in a localized section thus giving 
e to a high reduction of area although it is attended by a decreased elonga 
n. This property cannot be attributed to vanadium alone since chromium 
‘cels, containing up to 2 per cent chromium, produce similar results. The 
in antity of chromium necessary to produce this effect 


is greater how 
er, thus indicating the more intensive activity of vanadium in. this respect 
A gradual increase in tensile strength and hardness may be noted for 
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individual groups of identical composition which have been quenched in ¢ 
1550 to 1650 degrees Fahr. range. There is apparently no advantage 
quenching from temperatures higher than 1650 degrees Fahr. For most pr. 
tical purposes, 1650 degrees Fahr., need not be exceeded. 
Microstructure 

The effect of vanadium upon the constitution and structure of differ: 
steels, has been described by several authors. In each case, the condition 
the steel with reference to its composition and heat treatment, must be c 
sidered to successfully interpret the significance of small changes in str 
ture. Frequently large differences in composition obscure the position 
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Fig. 12. Graph Showing the Changes in Hardness (Brinell) with the Addition of Vanadium 
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sharp internal changes. Since the vanadium content of this series of ste 
varies through a comparatively narrow range, and the ratio of carbon 
chromium is nearly constant the effect of vanadium upon the microstructu 
can be closely followed. Figs. 13 to 18 illustrate the structures typical of 1 
annealed specimens. In general, the relation between the composition ai 
the structure follows the discussion given under the description of the stru: 
ture of the carbon series of steels. 

The smoothly developed grains of pearlite characteristic of a carbon st« 
are succeeded by smaller patches of a less regular form. The ferrite grain 
are smaller and frequently cut up by scattered strands of cementite or sma 
aggregates of pearlite. Like chromium, vanadium is active in disturbing 1! 
orderly grouping of the pearlitic lamellae. Fig. 13 illustrates the irregular a: 
rangement which the pearlitic lamellae adopt. On account of the sma! 
amount of vanadium present in the example cited, the effect is largely caus: 
by chromium. However, as mentioned above, both elements act similarly. 

As the quantity of vanadium increases, the pearlitic areas are conside 
ably reduced and their individual lamellae, correspondingly shortened. I*\; 
15 and 16 illustrate these conditions. With a further addition of vanadiun 
the cementite lamellae are reduced to aggregates of globules and the pearlit 
areas adopt the granular form. Figs. 17 and 18 show this particular form « 
structure. Small ferritic grains are bordered by colonies of the granu 
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ostructure of Annealed (.30—.40% C.,—1.0% Cr.) Vanadium Steels. Specimens Etched in 
Alcoholic Nitric Acid. Magnification * 500. Fig. 13 Vanadium .025%. Fig. 14 Vanad 
ium .07%. Fig. 15 Vanadium .14%. Fig. 16 Vanadium .31%. Fig. 17 Vanadium 
.65%. Annealed * 100. Fig. 18 Same as Fig. 17 XK 500. Fig. 19 Same 
as Fig. 17. Quenched from 1650°F., x 500. Fig. 20 Same 
as Fig. 13. Quenched from 1650°F. xX 500, 





A OSL! 000° FFI 007 O9I 
A .00LT OOT 6S I O07 691 
A .OS9l ; 006 LFI 000°S9] 
A .OS9l OO STI Oso TEI 
A .0O91 OSL TTI OOL OF I 
A OSs OSF OLI OOS ‘611 
A .OS9l +000°L11 OO8'SS I 
A 0091 «000 STI OSs°TSI 
A .OSsI +000°L01 OO8 SFI 
A .OOLT OOS LFI “8 
A 
A 
A 
A 
A 
A 
A 
A 


N KA YP 
w 


+ 


ATING 


N KH wf 
tT 


oOS9T 100°S#I 
20091 OOS" S¢ 
OOLI OOF IZ 
o0S9T OOF 61 
2009 OOT IZ OOF TZ 
o0S9I 0s 2°90 OS Lt 
0091 OOS ‘6 OOS 
oOSSI 00S ‘+6 OSL°6 ZO 
peysueng) 
¢, USUIZVIIT pesodwiay pure payduang 


JUDUI}VII] VAP] JOIJe sotjJedoig [eoruLYyeyy 


mon CO 


hrm 
RI 
WWW Www wy 


~~ fy 
cr 


<-EL 
co wh 
A Xoo 1 
x Arn 
N 


N 


OF 


SOCIETY FOR STI 


I 
l 
I 
l 
[ 


mw 
mcr 
AD 
~ 
-. 


* 
—- 


— 

o 
= 

~~ 


minw 
ANC 
minw 


, 


TRANSACTIONS 


am 
™ 
N 


0° ooc ‘I 00s‘I8 $9" 
¢ 00£ TZ OsZ‘*78 If 
0° +000°CS 000°OL 8° 
0" 000°6% OSL°8Z t1° 
o'¢ OS6‘OS OOL"O8 LO 
0 OST 9F OST 88 ZO 
‘ul “bs sad sq] ‘ul *bs sod ‘sq’T 

joeduy [esIUINAT Yo BI Sayoul 7 uy JUIOg yI Bursts 

divyy sdodsoszfIg [PUL UOT}ONpay % uoNRsuo/y PIPtk a3ewnh{9 
saiqisdoig [eduRYyday 


ow + 

ome 

or 
One 


? 


- 


o 


™w 


ec) = SO OD 00 
+e 


™ PPh HY 


, 


ANT 
muoc 


~ 
— 


9 


RICAN 


‘ 


AMI 


‘dT .OOST 38 Sanopy g payrouuy 


Sivg peajoy Jo sejsedosg [eoruRYyse |W 
Sd1J9G UINIPeULA 


A P1981 

















PROPERTIES OF CHROME VANADIUM STEELS 209 


rhides. The ferritic grains are further cut up by thin segmented strands or 
olated globules of the complex carbides. The structure consists of a ferritic 
atrix cut up by a net work of the carbidic globules. 
e austenitic solution permits the excretion 
obules at the ferritic grain boundaries, 

The relation between the quantity and distribution of the two principal 
ponents of the structure is reflected in the tensile properties, 
nd chromium are but slightly soluble in 
Ihe solution of the two alloys would be 
trength. Of the two elements, vanadium Is more powerful in concentrating 
he cementite into the globular form. The concentration of the cementite into 
‘lobules, liberates large areas of the ductile ferritic component, 
luctility must result. 


The slow cooling oft 
and concentration of the carbidic 


Vanadium 
ferrite when cementite js present. 
expected to increase the tensile 


The unusual 


figs. 19 and 20 illustrate the structure of the quenched steels. The 
tructures resemble those of the previous series and the same general re 
arks apply to both. The degree of coarseness of the martensite appears 


be lessened in favor of those steels containing a greater amount of the 
lloy. The tempered structures largely retain the Imprint or configuration of 
their martensitic predecessors. 


Chromium Series 


The value of chromium as an alloying element has long been recognized. 

Ihe early investigations of Hadfield (13), Guillet (14, 15) and others (11, 
i6, 17), indicated the effect of the element upon the physical properties of 
‘eels. Chromium, alone, or in combination with nickel, tungsten, molybdenum 
nd vanadium forms a number of highly useful steels. The most familiar 
types of chromium steels contain ] per cent or less of the alloy. Steels con- 
(aining more than 1 per cent are regarded as_ special purpose alloys. Ex- 
cluding tool steels, few alloy steels are made with a chromium content in the 
to 12 per cent range. Above 12 per cent, the corrosion resisting stainless 
teels come into use. The mechanical properties of the high chromium steels 
ave been described by several authors (18, 20). The prompt response of the 
high chromium steels to changes in composition and heat treatment demand 
that these two factors be considered in the interpretation of test data. 
In the steels used in the following tests the chromium content was chosen 

to include steels of the stainless or high chromium type. In addition the 
vanadium content of .18 per cent was desired. Some difficulty was experi- 
enced in maintaining a fixed vanadium content throughout the series. The 


ompositions recorded in Part C of Table l, were finally accepted. 


Annealed Steels 


The influence of chromium upon the mechanical properties of the an- 
caled steels is recorded in Table VII. No marked change is noticeable until 
/./ per cent chromium is reached. At this point a maximum tensile strength 

attained which is maintained with the addition of chromium up to 14.4 

cr cent. The influence of the small amount of vanadium may be disre 
‘arded except in the case of the 2 per cent chromium steel, in which a 
larger proportion of vanadium evidently interrupts the true effect of 
homium, 


Heat Treatment 


Specimens representing each of the steels were quenched from different 
inperatures within their refining range as determined by the fracture test. 
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No. Chemical Composition Quenching Temperatures—Degrees F. Hard: 
C Mn Cr_ V_ 1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 

1 .38 .39 .04 .19 174 228 232 241 241 251 Brinell 
dies ee ee ae ace ai 26 32 35 37 34 AGS ath ; Scleros: 

2 .29 .53 sa .ae TA 62S 6S «|}6hS ee OCP OR STF Brinell 
ek werk eta abe 31 33 32 34 37 39 48 57 Scleros 

3 .30 .68 .93 .18 444 460 475 477 Brinel| 

i ial + o> re 59 63 65 ae wf Sclero 

4 .31 .48 2.01 .34 336 387 393 460 503 502 495 Brinel! 
wile’ Jab aie ria / 45 44 48 65 62 65 60 Scleros 
Baan cae). cree 444 512 512 532 555 v7 Brinel| 

to a - 60 64 62 62 66 65 .... Sclero 

6 .42 .35 14.40 .18 452 477 503 569 543 612 Brinell 
63 65 71 Sck ros 
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The fractures, hardness and microstructure were noted. in tl 


A refinement 
texture of the fractured surfaces was included in a range varying from 15 


to 1850 degrees Fahr. 
obtained in quenching 
as 1850 degrees Fahr. 


Kine grained fractures of the porcelainic type we: 

the high chromium steels from temperatures as lh) 
Temperatures above this were not investigated. 

Table VI records some of the hardness data. A distinct increase in hai 
ness occurs in specimens quenched from 1600 degrees Fahr. This tempe: 
ture marks the position of a rapid dissociation of the carbides of chromiu 
The dissociation continues with increasing temperatures, the hardness incre 
ing as the chromium compounds are further diffused. Quenching tempe: 
tures as high as 1850 degrees Fahr. are accompanied by greater hardin 
Quenching a stainless steel in oil, French (20) obtained a maximum hardin 
at 1950 degrees Fahr., which was maintained to 2250 degrees Fahr., the fi 
quenching temperature investigated. It is evident that the dispersion 
the chromium carbides in the solution is not complete until these high ten 
peratures have been attained. 

Fig. 21 illustrates graphically the effect of chromium upon the hai 
ness of the quenched steels. A rapid increase is obtained by adding 1 )y 
cent chromium. An increase in chromium up to 7.7 per cent, further 
creases the hardness. Chromium in excess of this amount does not a 
pear to add to the hardness of the metal. There is obviously a definite re! 
tion between the quantity of chromium and carbon, that determines the po 


tion of a maxrmum hardness. In addition the rate of cooling exerts a pr 
found effect. 


The effect of different quenching temperatures upon the tensile a: 
hardness properties of the tempered steels is shown in Table VII. A gradu 
increase in tensile strength accompanied by a corresponding loss in ductility 
shown. As might be expected, a higher quenching temperature for <i! 
ferent members of identical composition is accompanied by a greater ten 
strength, but decreased ductility. The very high quenching temperatures t! 
are necessary to dissolve the carbides of steels containing large percentages « 
chromium, produce sharp changes in the mechanical properties. 


Caution mu 
be used in applying steels so treated to service. For service stainl 


as 


steels, Hatfield (18) recommends a quenching in water from 1832 degre 
Fahr. 


The stainless type of steel is inherently brittle due to its large chron 
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m content. Quenching from the high temperatures that are necessary to 
elop the stainless qualities, render the steel, unfit for many other pur- 
es. Where the corrosion factor is unimportant lower temperatures are 
ferrable. 
Microstructure 

Structures typical of the annealed steels are illustrated in Figs. 23 to 

The structures of low chromium steels, annealed at 1500 degrees Fahr. 
pearlitic, and in general, similar to those prevailing in an alloy-free steel 











an equal carbon content. The change in the color of the pearlite and a 
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Fig. 21 Mechanical Properties After Annealing at 1500°F. for 8 Hours 


























idual decrease in the volume of this constituent with an increase in chrom- 
in, is noticeable. As the quantity of chromium reaches 2 per cent, the pearl 
areas which would be expected to occur in an alloy-free steel, are con- 
ricted into irregular chords and globular particles. The structure, as shown 
‘ig. 24, consists of a ferritic matrix, spotted with patches of globular 
irticles and thin segmented veins of the iron-chromium carbides. 
The relation drawn between the structure and the mechanical properties 
the vanadium steels applies equally to the low chromium steels. The 
centration of the cementitic component into the hard, complex carbide, 
rticles, releases large areas of the ferritic component. This accounts in part 
the improved ductility of these steels. As the quantity of chromium in- 
ises, changes in constitution’ play an important part in the structure and 
yperties. Important factors in determining the structure of the high 
romium steels are; (a) the composition, (b) the temperature of heating, 
the rate of cooling. 
The microstructure of the high chromium steels is almost entirely mar- 
sitic, Figs. 25 and 26, representing steels which contain 7.7 and 14.4 







The recent inestigations of Murakami (21), Edwards (22), and Monypenny (23), should 
ulted for information relative to the structure and constitution of chromium steels. 
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per cent chromium respectively, show this structure. The needle-like form 
martensite 1s not sharply developed. In its stead, the ‘V’ shaped valley 
filled with minute carbide globules, outlme the characteristic martensitic co 
figuration. In tg. 26, this structural pattern is completely lost in the hea 
precipitation of carbide globules which thoroughly spatter the matrix.  T| 
increase in the quantity of chromium is thus reflected in the structure by 
increase in the size or number of carbide particles. Apparently a_ portion 
least, of the added chromium, enters into solution in the carbide globules. 
The probable composition of the iron-chromium carbides has been su 


CHROMIUM SERIES 
Microstructure of Annealed (.30-—.40%C.,—.18% V) Chromium Steels. Fig. 23 Chromium 
Fig. 24 Chromium 2.01%. Specimens Etched in 2% Alcoholic Nitric Acid. Magnification 
500. Fig. 25 Chromium 7.70%. Fig. 26 Chromium 14.4%. Specimens 
Etched in a 50% Solution of 1 Part Nitric Acid, 3 Parts Hydro 
chloric Acid in Water. Magnification 500, Fig. 27 
Chromium 7.70% Same as Fig. 25. Showing 
Troostite Net-Work x 100. 
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ted by Murakami as a result of his magnetic analyses and etching tests 


\ttempts to identity the ditterent carbides, by etching reagents have not been 
tirely successful. From the results of the etching tests 


it is evident. thai 
Cc composition Ot the carbide globules Varies 


with the imitial temperature ot 
eating, rate of cooling and alloy content of the steel under 


therefore difficult to predict the composition of the 
ithout defining the conditions of heat-treatment 


investigation, — Lt 
carbides and matrix 


It is conceivable that the composition of the carbides may vary trom. that 


cementite to that of a carbide of chromium Between these two carbides, 


























wy 
IMF: 


CHROMIUM SERIES 


big 2 Graph Showing the Changes in Tlardness (Brinell) ith lnereasing ( hromrum 


i. continuous series of double carbides may form ino which the 
carbide to chronuum carbide becomes smaller as. the 
reases, Chromium would therefore replace 


ratio of iron 
chromium content im 
a portion of the iron, Along 
this line of reasoning, it would be expected that the iron carbide and chrom 
um carbide form a continuous solid solution which is not interrupted by det 
nite points marking the formation of distinet double carbides 


lig. 27 illustrates the appearance of a dark-etching network im the mat 
ensitic matrix of the 7.7 per cent chromium steel The net work consists of 
ery fine carbidic globules embedded in the darkened meshes. Since the addi 
tion of chromium to the steel retards the transformation 
roduces a structural condition similar to that obtained by an acceleration of 
the cooling rate, it is evident that the alloy content of the steel was 


On) cooling and 


such as to 


nduce the partial transformation of the martensite into its decomposition pro 
ucts, In a manner similar to the formation ot 
ipidly cooled carbon. steel the darkened meshe 


troostite om quenched or 


indicate that the abrupt 
ransformation of austenite into troostite had occurred and been accompanied 


the matrix by the less rapid transformation of austenite into martensite, 
he continuity of the darkened net-work marks the path of the austenitic de 
mposition along the boundaries of the former austenitic grain 

The structures of the quenched chromium steels are of particular interest 
revealing the progress of the solution of excess carbides in the martensitic 
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natrix. With small amounts of chromium, the structures follow the usual 
orm, becoming martensitic as the quenching temperatures exceed 1500 de- 
erees Fahr. Higher quenching temperatures do not coarsen the martensite to 
ihe same degree as that occurring in a corresponding carbon steel. This con- 
lition is undoubtedly associated with the influence of chromium. The gradu- 
| increase m hardness which these steels show when 1600 degrees Fahr. 
is exceeded, connects this change with the absorption of the complex carbides 
ind the subsequent diffusion of the chromium and vanadium addition. 

In the higher chromium steels, the hardness increases progressively as the 
temperature exceeds 1600 degrees Fahr. In the steel containing 14.4 per 
cent of chromium, the carbide particles become smaller as the temperature is 
increased and finally disappear at 1750 degrees Fahr. The absorption of the 
free iron-chromium carbides may be microscopically followed in specimens 
juenched from temperatures up to 1750 degrees Fahr. Above this tempera- 
ture the distribution of the carbides is sub- -microscopic as evidenced by the 
increasing hardness of steels quenched from temperatures exceeding 1750 
degrees Fahr. 

Tempering produces changes in structure similar to those occurring in 
carbon steels. The coarsened texture which is developed by quenching the low- 
chromium steels from high temperatures, is retained in the tempered matrix 
and recorded in the microstructure by the broader sweep of the former mar- 
tensitic needles. As the temperature of tempering increases, a decomposition 
of the martensitic matrix occurs which is revealed in the structure by the 
roughening and blunting of the martensitic blades. At still higher tempera- 
tures, these markings are succeeded by wedge shaped or irregular, angular 
patches of an emulsified texture. The temperature of this decomposition ap- 
pears to increase with an increase in the chromium content or a change to a 
higher quenching temperature. 

In the steels containing 7.7 and 14.4 per cent chromium, which have 
heen quenched from temperatures sufficiently high to absorb the carbide glob- 

ules, tempering is accompanied by a gradu il precipitation of carbides. 

The net work of incipient troostite which forms upon quenching from 
lower temperatures, is preserved over a wide range during the tempering. 
(he molecular changes which accompany tempering undoubtedly consist of 
slow consolidation of the dispersed chromium, and carbon, into the complex 
double carbides which are gradually released from solution. 


Summary 


The tensile properties, hardness and structure and the changes in these 
properties with different heat-treatments were determined for a series of 
chrome-vanadium steels. The series lends itself readily to a classification 
based upon changes in the concentration of carbon, vanadium or chromium. 
The carbon group containing 1.0 per cent chromium; .18 per cent vana- 
ium and varying in carbon from .15 to 1.20 per cent showed in the an- 
nealed state an improved tensile strength and a lowered ductility with an 
increase in carbon. In the heat treated specimens a similar effect occurs up 
‘0 .60 per cent carbon. 
Within the quenching temperature ranges investigated, the higher tem- 
peratures produce an improvement in tensile strength with an attendant loss 
ductility. A rise in hardness accompanies the increased strength. 
The vanadium group, containing .30-.40 per cent carbon; 1.0 per cent 
hromium and vanadium varying from 0.0 to .65 per cent, showed in the 
nnealed state, an improvement in toughness, over corresponding carbon- 
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chromium steels. The tensile strength, is, however, but slightly affected. Hi. 
treatment develops an improvement in tensile strength and hardness. T! 
ductility as measured by the elongation, falls off rapidly when .30 vanadium 
exceeded. The high reduction in area which is maintained over the enti 
group of vanadium steels, reveals, in the severe deformation over a localiz 
section, the toughness or inherent ductility of the steel. 

In the series of steels, containing .30-.40 per cent carbon, .18 per ce 
vanadium and 0 to 14.5 per cent chromium, the tensile, and hardness proj: 
ties after annealing, remain quite uniform for increases in chromium up 
2 per cent. Chromium in excess of 2 per cent, increases the strength 
hardness at the expense of the ductility. Heat treatment develops the 
fluence of the element and intensifies the effects which are indicated in t| 
annealed specimens. 











al 








‘The nature of the relation between the mechanical properties and t! 
addition of different proportions of chromium, carbon and vanadium is sug 
gested from an examination of the microstructures. In the annealed specime: 
the well-known effort of chromium and vanadium to 


















form carbides result 
in the combination of a portion of these elements with the cementite. ‘|| 
concentration of chromium and vanadium into complex carbides, causes a co! 
striction and disruption of the pearlitic areas which in turn releases more fe: 
rite and distributes the cementitic lamellae, more widely. The improvement 
in toughness of most of these steels is accounted for, by the release of a po 
tion of the ferrite and the coincident reinforcement of the matrix by the di 
tributed cementitic lamellae. 

In heat-treating, higher quenching temperatures than those applied 
carbon steels, are required to enforce the solution of the complex carbide 
In steels containing a large amount of chromium, temperatures in excess 
1750 degrees Fahr. are necessary to enforce the solution of the complex cai 
bides. Tempering produces the usual changes in structure which proceed, hov 
ever, at a less rapid rate. 

In conclusion, acknowledgment is due R. S. Tour, of the Fixed Nitrog 
Research Laboratory, G. K. Burgess, of the Bureau of Standards and S. Tou 
of the Technical Staff, War Department, for the asststance that made th 
work possible. 


ELS 


STI 


VANADIUM 


— 
~~ 
a 
— 
~ 
“ 
— 
| 
— 
~ 


OF 


‘ 


-RTIES 


PROPI 


II 248d 
tL 
IMIAXXX 

Al 348d 


AI 34d 


suInjoOA 


‘suf |: 
s1BIN][eIPW 2d onary 
‘ysuy 19935 8 uosy “snNo} 
jeusno} *ysu] [2235S N uods] 
"S]BILIIE "yso pT 40} ‘20g “UY 
"mayy “[OY4PS “sey 


‘ysuy [2293S QUOT jeusno{ 
‘ysuy [2933S 8 uos] jeusnof 
‘ysuy [9293S BW UOT jeuin >f 


2 UCI] jeusnof 


sjeisazeyy “3891 40J “PS ‘wy 
sjeisoze "so 10} “206 “uy 
Burg 32 BUT JO SUT UY 
‘sqy¥— 

aynziysuy [293 BW Ys] jeusnof 


‘s Buq "yoo jo "sul ‘201d 
uolzBdTqnd 


eng [eS<Yd 
31 yeol] yBOH 
wintwiosy*) " 


9 JUeU 


316 unruosy ‘y }U. 


oig jerskyd POS 


p SISIY so] 


1233S svusaieng) 


‘urniwmosy cy) pue uoly jo sAOl[y 
uniIpeue \ Jo 2/9 
sjaa3g AsvusoL jeisads 


AZin [eI9/ ul uINnIpeUe A jo 2s) 

"uogJse-) » UINIPeUe A “uol] 40 

6] suonepay reoueyoayy 9 [eotwed) MYL 

"2938 uo uUINIPeUBA fo aouony 

SI6l “uy oui jo AIZAOISIC oui jo psos9 yf 

$}u9}u07) uoqgiv*) BUIAIE A 

[16I jo Sjeeas uo UINIPBUe A jo gsuanyny 

*ST293$ winiIpeUue A 

*S]993$ ulvid » AOT|V perieed 

-uU/l) pue po weet] ul ssou psey adoos 

-O13]9¢ PUB ssou pie py [[oulag “y3Bued3S 

SI6l winuwixeu uzs9MI9q uolje]e4 euL 

LI61 umnipeur A-2wWOsY) jo 2/94 

$061 uUINIPeUe A jo sosf) pue 291Nno0Sg yUusSeId 

s6z-16c “dd ‘AXX ‘TOA ASN PUT 

9061 pedtwWsy > 40 AJ3I90G 343 jo jeusno| 

[9939S winipeur 4 -9WwolYy") 

tO6I Yai syuawisodxy yusUuTvOI TL JVI 
a3eq] PLL 


c 


CydesSolqia pe292919S 


“1wWeN ein] a 


(uuadcuopy “9 ‘H ‘I 


2q]INH) “J 
peay ‘Wy ¥ 8 PloulV “O ‘f 
pjoury ‘O ‘f 


souleg »N weiyiMoW 
‘O’y uINIpBUe A uvdowWy 


30qq¥ “AU 
syupuy ‘f “] 
yriuig 3uay *f 


yiiuig 3u2y “f 


y3iwg pue Aayues 


oureN 









































































TRANSACTIONS OF 


SOCIETY FOR STEEL TREATING Novem 








AMERICAN 








RESEARCH FOR ENGINEERING SOCIETIES 
By Alfred D. Flinn 


Aims and Agencies 





R«® EARCH is concentrated, directed endeavor to gain knowled; 

new to the searcher. This paper is devoted to research in the natu 
sciences for the advancement of technology and industry under t! 
auspices of the engineering societies. From the beginnings of hum 
life necessity for sustenance and shelter has forced Man to learn mo: 
and more regarding his environment. In time it became desirable 
go beyond the obvious,—to deduce and to predict. In the indistinct re 
ords of early civilization, evidences of the advancing search for knoy 
edge are found, but the numbers engaged in the pursuit appear to ha) 
been very small. Progress in the remote ages was measured by mil 
leniums. ‘Then centuries began to count. Now the decades and e 
the days register advance so rapid that no longer is it possible 
any individual to keep informed. 

Great acceleration in research came with distinct improvement 
means for social intercourse and for recording and disseminating know! 
edge. ach advance in science has increased the probability of oth 
advances, not along the same lines alone, but also in other and fr 
quently quite different fields. The number of workers, the variety and 
multiplicity of subjects and the diversity of applications have increase 
until the complexity has passed comprehension. Need for organization, 
co-ordination and co operation became urgent. But the initiation of thes 
methods in research are but as of yesteryear. Only a very few of th 
world’s oldest scientific societies have completed a century. Our oldest 
American engineering society was founded in 1848. According to the 
1920 census, there are 136,000 technical engineers in the United States o! 
America, exclusive of designers, draftsmen and inventors. ‘The best avail 
able information gives“about 150 national engineering societies, all 
more or less concerned with the advancement of the sciences and thei 
applications to the well-being or destruction of Man. 

A large number of these societies are actively engaging in in 
vestigations deserving the name “research.” Frequently, however, these 
inquiries are questions of application or development rather than 0! 
research in fundamental science. ‘This is natural and legitimate, fo! 
in the main, the engineer is concerned with applications and develop 
ments. Since the personal ‘attainments, the care in operations, th 
equipment and the methods are often of the same order as those de 
manded by research in so-called pure science, the word research wil! 
be permitted in this paper to embrace both kinds of inquiry. Indeed, 
many fields no sharp lines can be drawn between fundamental r 
searches and inquiries into the applications of ‘the knowledge gainei 
Indeed, in engineering, the art has frequently preceded the science. 

The multiplicity of societies reflects variety of interests and als 
to some degree, the tendency to create an independent agency for eac! 
new purpose. A few societies have important research departments. [lv 
tendency to independent action has some justification, but it has als 
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| to dissociation of groups which have 


An Opposite or 
during recent years, 
ie engineering societies have 


much in common, 
integrating 
Today it Is 
numerous 
ut that a number of them have 


irst, there are a few 


‘quent disadvantages. 
en in evidence 


With con 
tendency has also 
found, therefore, that 
independent 
established some me 


societies, composed most] 
usly existing societies, which have been created 


research actiy ities, 
ans of CO Operation, 
y of members of | 


revi 
Principally for the 


study 
a certain group of subjects and their applications in engineering 
nd industry. By Way otf example, the American Society for Steel 
'reating and the Taylor Society may 


be mentioned in 
Co-Operation is the 
ranging from weeks to years, 

nd sometimes including 
tions. Two co-operating 
important in promoting 


tion and the N 


quite different 
lields. A second lorm of 


joint committee, with life 
representing from two to many 
sovernmental bureaus or educational 
organizations which 
research will be 
ational Research Council, 


societies 
institu 
are proving useful and 
described, ngineering founda 


Engincering Foundation 
\nibrose Swasey, 
engineers, eminent 


f 


of Cleveland, Ohio, a | 
for his personal 
vy of establishing for the engineering 
tion to be devoted to research. In 
cleties of Civil. Mining and Metallurgical, Mechanical 

engineers, $200,000 as a nucleus of the Proposed fund. This 
eift was accepted and committed to United Engineering Society, a 
board of twelve trustees, which had been created by the societies in 1904 
and incorporated under New York laws. to hold and administer In 
gineering Societies Building and Library and other Properties | 
ing to these societies jointly, At the request of these so called 
Societies, the United i ngineering Society created a department known 
as undation Board, to have full power in expending 
the endowment. The high purpose which Mr. 
who collaborated with him 

had in mind has been well stated as being the 
search in science and in engineering and the ady 
manner of the profession 
Subsequently, Mr. Swasey 
million dollars. A 


persons. 


eader among the 


mechanical 
attainments, 


Perceived the desirabilj 
societies a fund and 


1914, he offered the 


an organiza 
lour national 
and lectrical 


generous 


elong 
founder 
the ngineering Fo 
le income of 
and those 


1} 


Swasey 
loundat ion 
furtherance of 


In organizing the 


re 
ancement in any other 
of engineering and the 

made other gifts. 
‘surances of legacies have 


good of mankind. 
bringing his total to a half 
been received from other 
The income of 


even a half million 
modern 


research projects. The 
of enterprising American corporations have 
inually from a few hundred thousand to three « 
tO mention the large sums appropriated for re 
““rament. Nevertheless. 
ering Foundation has to 
‘ Co-operative project can hardly be excelled j 
In 1916, some of the leaders in the 
neering’ societies realized that 
ser refrain from 
ed that science, 
ntial to Success 


dollars does not 


go far in 
scale is indicated by the 


fact that a 
each been devoting 
rr four million dollars, 
search by the Federa} 
co-operatively, Engi- 
useful services. Tts 
n results, 

scientific 
the United States 
participation in the World War, 
technology and 
in the struggle as 


by using its resources 
its credit a number of 


associations and 
could not- much 
They also per 
Proving quite as 
skill and financial] 


industry were 
were military 
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resources. It was also evident that the three factors must combine 
their efforts. Out of these convictions, through the medium of a mee 
ing in New York, came the National Research Council, based on tl 
charter of the National Academy of Sciences given by Congress 
1863, to bring together the scientists of the country for aid to tl 
government in the war then in progress. When organized, Nation: 
Research Council had no funds. Engineering Foundation had as yet wu 
dertaken no project. Its board at once offered the Council an o 
fice in léngineering Societies Building and the services of a secretar 
devoting all its income for a year, besides funds specially raised. ‘Thi 
prompt succor did much toward assuring the permanent establishmen 
and success of the Council. The magnitude of the service thus pe 
formed by the engineering societies through the Foundation wi 
appear in part from statements which will follow. 

Engineering Foundation is a joint instrumentality of the engineeriny 
societies for the support and advancement of research. It is also 
bond between scientists and engineers because it maintains its cordia 
relations with National Research Council. fesides its share in th 
establishment of National Research Council, the Foundation has to i 
credit a new form of weir for measuring water, resulting from expe: 
ments by Clemens Herschel; A director of hydraulic laboratories 
United States of America, recently published; research in determinatic: 
and measurement of internal stress in metal, now in progress in Colum): 
University Laboratories; an inquiry into the feasibility of establishii 
a testing station for large water wheels and other large hydraulic equi 
ment; “Research Narratives”, published semi-monthly since January 
1921. The first forty Narratives, recording instructive and interestin 
incidents in research and invention, have recently been done into 
book for use in secondary schools and other educational institution 
In addition, a number of important preliminary investigations have bec: 
made, hut lack of funds or other reasons have deterred the Foundatico: 
from undertaking the projects or carrying them through. Of the 
there may be named industrial education and training; mental hygier 
of industry; organization among engineers; wear of gears. 

The Foundation’s co-operative projects are still among its mo 
noteworthy; Spray concealment for vessels; fatigue phenomena «| 
metals; directory of research laboratories in industrial establishments 1) 
United States of America; highway research; personnel research; co! 
rosion of iron; arch dams; reinforced concrete multiple arches; wo 
finishing processes, including paints and varnishes; selected hydrauli 
problems. These projects range through various stages of progress from 
recent initiation to completion. Besides the National Research Council, 
the co-operators include industrial establishments, engineering office 
universities and technical societies. In addition, the foundation has bec 
helpful to engineers, industries, societies and other organization in vai 
ous parts of our own and other countries, and to a few governments 1! 
modest ways, for information and suggestions. Copies of the Founda 
tion’s Publication No. 4, containing a report for its seventh year an 
a report on research in Fatigue of Metals will be sent on request a‘ 
dressed to 29 West 39th Street, New York. 


National Research Council 
National Research Council is a co-operative federation of approx’ 
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ately eighty American associations concerned with the physical, 
nathematical and biological sciences and their applications to human 
elfare through the agricultural, engineering and medical arts. ‘The 
tage of the world’s development in which mankind could depend solely 
n individual geniuses for advance has been passed. Phe modern 
vethod is more rapid, surer of its path and more likely to succeed, \ 
oment’s reflection will convince one that co-operation in_ civilized 





mmunities is now general and inescapable amid modern social con 
itions although not always formal or organized. 

By executive order of the President of the United States. in May, 
918, National Research Council was given permanent standing and 


po the departments of the government were directed to co-operate. ‘The 
a ouncil, however, 1s not and never has been a government bureau. Its 
ES inancial support 1s assured in part by a gift of five million dollars from 
. the Carnegie corporation, of which $1,350,000 is being devoted to a 

building in Washington. National Research Council also” receives 


ind administers funds for specific research projects. Since its organiza 

tion such funds have totaled nearly two million dollars. In addition, 

funds for co-operative research projects have been provided, principally 

by the industries or organizations to be benefited. ‘The council is 

prepared to act as treasurer for projects conducted under the auspices ol 

divisions. It is now performing this serviec for several projects 

2 i the Division of Engineering. Moneys so contributed are kept in 

* eparate funds, separately accounted for and applied only to the pur 
& poses designated. 

Pending the completion of its permanent building, National Re 
earch Council has offices at 1701 Massachusetts Avenue, Washington, 
or all divisions excepting that of engineering, which has offices in 
ngineering Societies building, in New York, in order to facilitate co 
operation with the societies and I[¢ngineering Foundation. ‘The work 

the council 1s performed by an executive board of approximately 

lorty members, by numerous standing and special committees, a small 

thee staff and the organizations of the divisions. The division of 

engineering aims to carry out the general purpose of the National 

Research Council in the field of engineering by furthering research 

ind co-ordinating the work of existing agencies... It seeks to minimize 

luplication wherever it is wasteful, to collect scattered efforts, to sug 

vest programs for projects, to encourage individual initiative, to make 

knowledge gained more widely accessible, but not in any case to di 

rect in the sense of dictating. The Division is made up of representatives 

| ll national engineering societies, 17 members at large and a repre 

entative of the Division of Federal Relations, a total of approximately 

‘0. ‘The Division of Engineering makes itself useful largely through dis 

ering engineering and industrial, problems suitable for organized co 

perative research; providing for the desired measure of supervision 

| advice to assure impartiality, authority atid completeness for the 

estigation; serving as a clearing house and effecting correlation with 

ilred projects or sources of help. For counsel in various matter: 

| for bonds with the societies, the division has an advisory board in 

h of the several large sectors of engineering, sponsored by one oi 
large societies. 

Nothing can better illustrate the division’s purpose and _ possibilities 
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than mention of some of its work done. But let it be said at on 
that the division does not claim full credit for any of the projects list 
in its records—only that it has been helpful in some measure, great: 
or less. Fatigue phenomena of metals have been under extensive e¢ 
amination since the fall of 1919 at the experiment station of the U: 
versity of Illinois, with the co-operation of [Engineering Foundation a: 
the General Klectric company. A notable cuntribution was made to | 
rometry by a committee co-operating with the American Institute 
Mining and Metallurgical Engineers. Helmets and body armor, eco; 
omy of manganese, steel ingot practice, deoxidizers for steel, hardn 
of metals, and uses of tellurium and selenium, are among the importa: 
metallurgical problems upon which committees of the division ha 
worked. Large activities in other fields are in the hands of the A 
visory Board on Highway Research, the American Bureau of Weldin 
with its ten active committees, the Molding Sands Committee worki 
with the American Foundrymen’s association, the committee on Marin 
Piling Investigations, enjoying the co-operation of the principal ra 
roads having tide-water properties, several departments of the go 
ernment, and other owners of marine structures. “Pulverizing,” 
“electrical core losses” and “heat transmission,” are titles of other acti 
projects. 

Pleasant and useful features of the division’s yearly program ar 
the three or four dinner meetings at the [ngineer’s club, in New Yor! 
To these meetings research men and executives of industries are i 
vited and the time devoted to discussion of topics of practical inter: 
to one or more industries, or branches of engineering. Though tli 
division meetings and the meetings of its committees, much informa 
tion of value passes directly from person to person by word of mout! 
and in correspondence. The by-products of the division’s efforts ar 
perhaps not the least important. 


sesides engineering, National Research Council has six other di 
visions of science and technology; physical sciences, chemistry and 
chemical technology, geology and geography, medical sciences, biology 
and agriculture, and anthropology and psychology. Every one of these 
divisions deals with subjects of immediate interest to engineers. One ol 
the greatest services of the research council is the maintenance of thes 
liaisons among the varied branches of science and _ technology, to th 
benefit of each. ‘These divisions provide or suggest suitable specialist 
for members on committees of the division of engineering, or otherwise 
co-operate. For example, there are biologists and chemists in_ th 
marine piling investigations, physicists in the heat transmission stud) 
and in the fatigue of metals and welding committees, and geologist 
in the molding sand committee. Geologists have contributed also to 
highway research. Co-operation of medical men and psyschologists 1s 
indispensable in all studies relating to personnel in industry, a subject 
of great importance to engineers. Engineers and doctors are fellow 
workers in sanitation. 

Furthermore, the council has six divisions of general relations 
Federal, Foreign, States and [Educational Relations, Research Extension 
and Research Information. Every one of these divisions has its enginec: 
ing aspects or elements. The high character of these thirteen division 
and their scores of committees could best be shown by listing the em! 
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ent scientists, engineers and men of affairs who constitute their member 
hips; but such a catalog of hundreds of names would be quite beyond 
e limitations of this paper. Mention will be made, however, of ‘two 
ivisions in particular, Research [Extension and Research Information 
The Division of Research Extension, previously known as the Di 
jon of Industrial Relations, has among its functions, assistance in or 
anizing associations for the conduet of research in industry and aid to 
other divisions, on their request, in planning and financing their pro 
ects. It has been instrumental in bringing into existence the Amer 
ican Institute of Baking, the Crop Protection Institute, the American 
llorological Institute, the board of ‘Trustees for Critical ‘Tables of Physi 
tL and Chemical Constants, and similar bodies. It has aided in planning 
other research organizations in the industries which have not yet been 
effected, such as the Alloys Research Association and a School of ‘Van 
ning It is endeavoring to further research in the cotton, woolen, 
tobacco, ceramic and other industries. It has managed for the Research 
Couneil important exhibits of wireless telephony and of the manu 
iacture of explosives and their by-products. It has aided individual 
manufacturers with advice and suggestions regarding laboratories, re 
earch projects and sources of technical information 
Kesearch Information Service is primarily a general clearing house 
lor information concerning scientific and technological research. “The 
chief purpose is to advance science and productive scholarship by sup 
plying individuals, institutions or companies with desired information 
concerning results of research and allied activities. [very effort is made 
to avoid duplicating the work of other informational agencies and_ to 
co-ordinate and utilize their resources. It has published a directory of 
research laboratories in industrial establishments of the United States, 
list of scientific periodicals which publish bibliographies and abstracts, 
a bulletin of funds available in the United States for encouragement of 
cientific research, and other pamphlets helpful to the promotion of in 
terest in science and its services for engineering and industry. It is 
compiling and maintaining card lists of laboratories, investigations and 
personnel for scientific and technical research. Vhe service may be 
used by any engineer, and even in its present stage of development, has 
heen of assistance to hundreds of inquirers. 
Research Information Service has under serious consideration the 
betterment of means for making scientific and technical information 


much more quickly, widely, completely and surely available. It would 
timulate development of existing worthy agencies and creation of 
others to fill gaps. The plan under contemplation is not the establish 


ment of a super-abstract bureau, nor the compilation of a great catalog 

all scientific and technical knowledge, nor yet the collection of a 
uperscientific library, but, rather, the assembling of information as. t 
he locations and the conditions of use of all the repositories and 
urces of knowledge within the fields covered by National Research 
Council, and as to the indexes, catalogs, bibliographies and abstract 
ournals which make this knowledge accessible to scientists and en 
neers. This division would create and maintain a “master key” or 
“switchboard,” or aid in organizing and financing a body to have 
ese functions. There is no more needed conservation than that of 
entific and technological knowledge. In other words, the proposal 
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under advisement is to establish an institution, ultimately to become 
universally known as the post office, to which one who knows n 
where to find information on a given scientific or technical subject m.: 
apply with the assurance that he will be directed at once to 1! 
library, the laboratory, the organization, the governmental bureau, 

the person from whom all the information, including the very late 
can be had, gratuttously, or for a proper compensation. Achieveme: 
of this purpose requires funds and time and the hearty collaboration 

men well informed in the subjects. 












The era is passing when from broad conceptions of engineering 
from large engineering projects, the human forces can be omitt 
or “labor” be considered merely as one of the items regulated by ma 
ket. Especially is this true of the continuing operations of industry an 
commerce. In many portions of this field of personnel, which compris: 
the whole gamut from management to unskilled labor, both science an 
art have made but little sure progress. ‘Too many problems are 
argued on the basis of ill-informed opinion instead of being studied « 
the surer ground of ascertained fact. In an endeavor ‘to promote the w 
fare of mankind in this field—than which none is of greater importance 
Engineering Foundation and National Research Council after extend: 
preliminary studies, organized the Personnel Research Federation. ‘lly 
object of this organization is the correlation of research activities pei 
taining to personne! in industry, commerce, education and governmen| 
wherever such researches are conducted in ithe spirit and with 1! 
methods of science. It is endeavoring to create a clearing house for 
formation in this field, to bring about harmony of effort and to formulat: 
a comprehensive, advantageous plan. ‘The Federation, however, nec 
additional support and co-operation. In spite of limited resources, 1! 
has made a good beginning and counts among its members sever 
departments of government, leading universities, labor organization 
technical societies, and many individuals. It has established the Journal 
of Personnel Research, with a growing circulation. Its office is in In 
gineering Societies Building, New York. It has large and unique po 
sibilities for usefulness. 























So much for some of the agencies for research for engineering 
societies. But what are the aims? They are variously stated: tl 
phrases are familiar. For example, “increase of human knowledge,” 
“advancement of the Profession,” “development of industry,” “national 
defense.” In most instances, these expressions of aim are material © 
at least intellectual in their implication. So far as they go, they ar 
good; no unkindly criticism of ‘them is even intimated. But man is mor 
than a mechanism of brawn and brain, and this fact must be included 
in the pl inning of the engineer. Since art has always been ahead ©! 
science in most avenues of human progress—doing things before th 
fundamental principles were well known—the engineer especially bea: 
responsibility for having put into the grasp of humanity instruments 101 
a material advance which has far outstripped progress in governmet| 
jurisprudence, education, religion, and international relations. 








Consequently, the possibilities for evil have grown apace with tli 
potentialities for good. Scientists and engineers have been so engrosse 
in the mam in gaining and applying physical facts that insufficien' 
thought has been given to the sociological effects of the knowledg 
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ained. Enlightenment of the great body of the people in such ways 
to make possible the safe assimilation of these 


lacts and their fruits, 
as been neglected. Poet, priest, politician, jurist, 


teacher and 
tist are still too largely entertaining the conceptions and following 
he precedents of one, two or more centuries ago Because it 1s peculi 
rly the function of the engineer to apply and adapt ‘to the benefit of 
an the knowledge gained in the natural sciences and the mechanic arts. 

studies should henceforth include the deep, subtle, 


far-reaching 
‘fects of his achievements upon social organization, 


taking into” his 
ontemplation not industry alone, and increase of material wealth and 
mmfort, but also the spiritual well-being of all his fellow men. Any 
od, however ancient, should not be relinquished, but as our knowledge 
vood extends, these increments should be promptly Incorporated mito 
ur ultimate purposes and our current practices. Research in science 
nd engineering must be content with no lower aim. 
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DURALUMIN—ITS PROPERTIES AND COMMERCIAL POSSI 
BILITIES 


By William B. Stout 


MATERIAL one-third the weight of cold-rolled steel yet with tl 

same approximate strength characteristics; a metal which can |} 
heat treated to higher physical properties, yet by process which does n 
take effect for an hour after treatment; a possibility for much lighter an 
at the same time cheaper production in certain lines of manufacture—in 
few words this is a picture of the future possibilities of the new coppe 
aluminum alloy known as duralumin. 

Receiving its first impetus in the development of aircraft abroad, an 
particularly by the Zeppelin firm, this metal has been perfected in th 
country to a point far ahead of the German product, while the work 
aircraft of both the airship or lighter-than-air type, and airplane or heavie: 
than-air machine, has developed processes and methods now applicab| 
to new lines of production. 

The new alloy can be rolled into sheets or forged by hand press 
power hammer. It can be cast, welded and soldered, while rivets of th 
same material used with it show new production possibilities on account 
of the peculiarity of the heat treatment results. Connecting rods have 
been made of it using the metal itself for wearing surface without ant 
friction metal. These have operated successfully in both motor cars and 
aircraft engines. Worm gears have been used made of “dural” as it 
colloquially called, and used in heavy truck service successfully again 
steel pinions. Timing gears of this metal show new possibilities of bot! 
wear and quietness, but the most use has been in structural shapes fo 
ultra-light constructions. The metal itself costs about five times as muc! 
as cold-rolled steel per pound. For production work, however, it must be 
remembered that but one-third the number of pounds is used for the sam 
strength result, while the material, being much easier to work than stee! 
in most of its forms, saves materially on labor tool cost and tool deprecia 
tion, and on enough production items so that in many cases constructions 
can be made cheaper of duralumin than of steel. 

The work we have been following has been entirely along the line 
minimum weight structures of fairly large size for aircraft work. The 
saving of a pound in an airplane structure means the addition of a pound 
of fuel in flight or a pound of pay load so that in aircraft, more than any 
where else, minimum weight is a vital item. However, strength is no less 
fundamental as an airplane in flight at speed is subject to stresses fat 
greater than imposed on an automobile on the road or any other form 
of present transport. Imagine having to build a motor truck of 2-ton 
capacity that could run across a ploughed field at 70 miles an hour with 
out breaking up. This alone would be some engineering problem, ye' 
some modern planes of the bomb-carrying type are designed to do this. 

Structures are now being built of duralumin which far exceed forme: 
strength figures in wood and yet which are lighter than any previous 
wood-and- cloth airple ine constructions. At present there are in process 
machines capable of carrying 20 passenger at 2 miles a minute for 





A paper presented at a meeting of the Society. The author, William B. Stout 
is president of the Stout Engineering Laboratories, Inc., Detroit. 
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ours, and fitted with 600 horsepower in engines, yet the whole machine 
hs but the same as a Cadillac touring car. The entire secret of the 
eight is of course not all in the metal, but it is safe to state that the 
ight weight figure could not have been reached with our present know] 
dge with any other known material. 


rr 
ely 


Many have preferred steel in their experimental aircraft work on 
he basis that steel in tensile strength was stronger than duralumin 
eight for weight. This is so, but the problem of strength in 

not ordinarily of tensile possibilities but of column 
trength. For the same weight duralumin has about three times the 
hickness of even its cold-rolled boiler plate counterpart, and five or six 
mes the section of alloy steels of high tensile. The rigidity of a sheet 

dependent largely on its thickness, and while dural 
lexible material than steel in equal section, yet with th 
ections used for equal strength, a much 
with steel. 


even 
a structure 
in: © Mpressiy S 


is a much more 
e greatly increased 
greater rigidity is obtained than 


lor example, we have produced a rolled section. designed for a max 
imum column strength, and yet of such shape as to fit production require 
ments. This section of 0.035-inch thickness of metal in a 19-anch column 
length weighs 7% ounces and will support as a column 4 tons plus. If 
inade of steel of high alloy, its thickness would be. so far as tensile re 
quirements go, about 0.009-inch, a too great fragility to be trustworthy in 
structure on account of the lack of rigidity of such a thin wall. 

Duralumin, as we see it, looks like aluminum except that it 
high polish. The polish in ordinary atmospheres is permanent, the metal 
being noncorrosive to a high degree. In the tempered state it is almost 
mpervious to salt spray, though in the annealed form salt water affects it. 
ihe chief difference between this and previous aluminum alloys is its 
property of having its physical characteristics materially 
per heat treatment. This heat treatment in itself 
with other metals, leading to some peculiar productir 
all new things, this metal with its peculiar | 
and define liabilities, but even its liabilities 
to profit, provided the structures made of 
the peculiar requirements of the alloy. 

The most marked difference in the metal is that the 
cal properties following heat treatment is not 
gradually to a maximum after about four days, 
ot only is the tensile strength increased, but 
ncrease. More than this, the metal in its heat treated form can be re- 
heated and softened for passing through mechanical processes not of too 
iolent a nature, and at the end of one hour come back to its original 
empered characteristics. The fact that the extreme properties of the 
metal are not reached immediately, as in most metals, 
tage commercially, as will be explained later. 


takes a 


changed by pro 
acts differently than 
m possibilities. Like 
roperties has certain assets 
, In some cases, can be turned 
the metal are designed to fit 


change in physi- 
instantaneous but arises 
and during this period 
the elongation may also 


is of great advan- 


The heat treatment of the metal. or tempering, as it might be called. 
usists of heating the metal to 920-940 degrees Fahr. for from 7 to 30 
nutes, the time being governed by the amount of metal in process. The 
iterial is then quenched in boiling water. It is then removed from the 

(uenching bath and worked upon as soon as possible. In from one to two 
urs’ time enough hardening will have taken place so that it will be diffi- 
lt to work the metal. Where the time involved in making up the 
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piece does not exceed one hour and where the bendings or hhammering 
are not too severe, this process is a thoroughly feasible production metho. 

This allows us in our airplane work, for example, to heat treat a co 

sheet metal in a bath of sodium and potassium nitrates, quenching | 
an adjacent tank of boiling water, and uncoiling the sheet or strip, sta 
it immediately through the rolls which form it into the shape desire 
having the complete process over, and the spar ready for ageing withi 
20 minutes from the beginning of the operation. 

It is not the author’s intention to go into any of the technical 
tails or metallurgical study of the scientific side of this new alloy, bu 
rather to point out the numerous possibilities opened up by its use an 
to describe and explain some of the results and processes now being ol) 
tained with duralumin, primarily in aircraft work. It will be stated on! 
that the metal itself is nothing other than a copper-aluminum alloy, 


th 


COMPOSITION AND PHYSICAL PROPERTIES OF DURALUMIN 


Chemical Composition 


Per cent 
LE 2 sud odd kcbnene 35> bibien ceahe wooed beable brnennewell 3.50-4.00 


SL . cnck yo akee- patina wt kh oth BE eas ae aie ok Lee bale 0.20-0.75 


© 5s S'S Ub ss 05 os bare ee Coe ob 00 bNEE eee eae a et (3.40-1.00 
PE PP Ook Gene DUNS. bi. ks i Oe i eA Aes Balance 


Physical Properties 
CE <v0 bila. ine cate cds nk mele b ones aed es 2.80 
to oe Ee ee ee eee ere 0.102 
Melting. range, degrees Cemt. 2.2... .ecscsccccccccess 540-650 


Compressive strength tempered, pounds per square inch 44,000 
Shear value tempered, pounds per square inch........ 30,000 
Tensile strength tempered, pounds per square inch... 50,000-60,000 
Elongation tempered, per COMt .....2 ce cccccccccccses 16-20 
Modulus of elasticity, pounds per square inch......... 10,600,000 
Coefficient of expansion, per degree Cent. ............ 0.0000226 
Yield point, pounds per square inch ..............005- 30,000 








copper running about 4 per cent, and some magnesium, but with zinc as 
the most detrimental component. For this reason, duralumin is mad 
only from the purest 99 per cent aluminum, so that the impurities in each 
of the alloys from which the metal is formed will not build up a detri 

mental quantity. It is the inability of the Germans to obtain pure alumi 
num which has hindered their duralumin alloy from equaling the figure: 
obtained in every day production from the American product. The com 
position and physical properties of duralumin are shown in the accom 
panying table. 


The metal itself, however, was developed in Germany from an orig 


inal French laboratory development. The first real commercial use to 


which it was put, so far as the public was concerned, was in the metal 
ships of the Zeppelin company. One of the reasons for the slow develop 


ment of the Zeppelin, aside from the problems of airship design itsell, 


was the necessity of developing the metal along with the structure, and 
it is certain that the material, unless rightly handled, has many idiosyn 
cracies. 


In the early metal, considerable trouble was had with corrosion and 


with sheets, seemingly without reason, granulated; and until the proper 


ties and difficulties were worked out, structures built of the material were 
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= nore or less uncertain and required 
- ue in thin gages which are not 

any real section corrosion js 


frequent inspection.’ This is still 
carefully heat treated, but with pieces 
now an almost unheard of thir 
In the following outline the author will give merely 
ie present liabilities of the material and things , 
ts use, but in criticizing he would. at the same time, state the belief that 
uralumin and derivatives which will spring from jt will form undoubt 
dly the mainstay of all future lightweight developments In automotive 
nd kindred structures, and that the use of this metal will grow by leaps 
: ind bounds as its marvelous advantages in both structure and production 
ecome generally known and understood, 


1p, 
experiences with 
to be watched out for in 


The main trouble found with duralumin is more 
| ; problem met in other alloys, that is, the 
h a vot, or air bubbles, small in their original forms. but 
vorked out and forged into thinner sections, 

ects. Most of our material is , 

! dirt can make a serious flaw j 

can make a considerable pipe in 


or less similar to the 

presence of impurities in the 

which, when 

developed into serious de 

f 0.035-inch stock, so that a small speck 

n the metal sheet and a small air bubble 

the center of the sheet, almost impossible 

' find except by microscopic examination. 

Most of these flaws do not show up until after the rolling as in the 

ise of an intricate chord section. In this case, the greatest stress on the 

metal in putting it through the rolls is at a hidden point, so that to inspect 

these spars or chord members a dental mirror is used with a high light, 

% and the surface carefully examined. 'requently a hole as small as the 

i point of a fine needle can be opened up into a flaw 5 inches long—a sory 
e 'f stratification of the metal, resulting from original ingot impurities. 

of our work spar rejections, for this reason, ran 2s 

this gradually being reduced, and it seems possible in 

the rejections will be normal. 

tempt at drawing the 


At the beginning 
high as 80 ner cent. 
the near future that In all these sections 
there has been no at metal, but merely bending it, 
any attmpt to draw the metal results jn an extreme number of rejec 
ions through cracking. It is peculiar that these cracks may not appear 
a until a number of hours after the piece is made, so that after rolling, four 
I : days is allowed to elapse before parts can be inspected for cracks or flaws, 
I or before any piece is allowed to be put into the 
| In the design of the rolls, 
€ é | degree of draw between 
~ mplitude for the metal. 


actual airplane structure 
great care must be taken also against too great 
annealings, and that all radii are of sufficien: 

The great drawback of the material as we are using it at present, 
‘he presence of ingot flaws, rolled out in the sheet which lead + 
igh rejection cost. When this is cured it can 
p nental stage of duralumin is over. As soon as quantities of the 
t re demanded, rolls can be put in for greater widths of sheet than 
nt available—16 inches being now the best 


QO thi: 
be said that the experi- 
materiz! 
at pres 







obtainable—and tubing and 
D ther structural forms can be made available, 
if, lt is believed that this material, and developments from jt in better 
C loys, eventually will be more universally used than steel for structural 
n quirements. Its use in aeronautics is already definitely established, 
New as its use is, and the all-metal] plane already is given preference to 
id ; the older types. It is believed we will next see it in motor cars, at a sav- 
r y of over half the weight, and in boats and busses, street and railway 
we 






irs, bridges and girders. For the time being, however, it 






iS a material 
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to watch and study, and to make use of conservatively in conservatiy 
lines of engineering, but in ultra-progressive fashion in those industri: 
like aircraft where reduction of weight is a vital element of safety. 


Discussion of Mr. Stout’s Paper 

MR. THUM: The number of rejections that you gave, is that th 
number you got when you started out? 

MR. STOUT: We got one good spar out of about five. 

MR. McCLOUD: You spoke of the possibility of soldering duralu 
min. About how does it compare with aluminum as to the ability 
solder it readily? Is it much more easily soldered than aluminum, | 
does it present much the same difficulties? 

MR. STOUT: It presents about the same difficulties. The onl 
places where we have considered soldering at all is for waterprootin 
joints. Naturally a soldered joint will not pull anywhere near what thi 
duralumin would, but we have soldered adjacent to a riveted joint in orde: 
to waterproof. It is fairly easy to solder. 

MR. PORTER: Is the material suitable for use where it is liable 
vibrate? I would like to know whether or not it has a vibratory stress 

MR. STOUT: Like other metals, that is a question of design. An 
thing designed of too little strength will be affected by vibration in pr 
portion, but the vibration tests that have been conducted by the nav) 
and also by the army show a little higher resistance to vibration than 
cold-rolled steel. 

MR. STAFFORD: Have any experiments been made along the lin 
of making seamless tubing? 


MR. STOUT: Yes, the Germans are practically the only ones wh 
have done it, due to the fact that the process involved requires a great 
deal more power behind it than the steel tubing. You can’t use the 
same machinery and produce it. 

MR. STAFFORD: It can be done? 

MR. STOUT: It can be done. The tubing can be purchased in 
Germany. 
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i By W. M. Corse 
OTHING remains 


) continuous|\ the 
lL leet The hinki ; 
to research, fe non-thinking = man 
nowledge comprises nearly all that 
ecognizes that he lives in a world which we 
‘ur OWN Country, as well as the 
: portance of science and 1 
Be ’roblems 





AGENCIES 


same, Llence. there 


S no limit 
may believe that 


available 
thinker 
imperfectly. 
saw the national im 
(lays of the 
were soluble only 
fave us evidence 1 
reparedness, Which 
century she had ] 


May be known, but the 
understand but 
whole world, 
‘esearch in the early 
arose immediately that 
research. And Germany 
: by her high state of | 


] 


! that for nearly half a 
7 ; 


Sreat war. 
through scientific 
of her appreciation 


of this fact 
admittedly Was due 


to the fact 


een a nation given to investiga 
| won Mm a great variety of little explored subjects, but which made her a 
7 ant in strength in the face of the Allied Powers. 

| The United States. however, was not 

ss 


Without its 


scientific research 
cramped in 


agencies. But these have always been 
importance. When one single disease of wheat 
vill destroy two hundred and eighty million | 

year in the United States and Canada, and the 
toll of millions of acres of cotton, 
Department of Agriculture by the politicians 
in intelligent man who sees these 
lions for less usefu] purposes, 
a point of loss in 
record year, 


View of their economic 
the black stem rust 


ushels of wheat in a single 


boll-weeyj] takes its 
expenditures in the 
seems rather 
Same politicians 
Migures just made 
production of 


the complaint of 


stupid to 
voting away mil 
public show that from 
cotton through all causes, 1921 was a 
The estimated production of in the United States 
(geregates 18,666,000 bales. There should be added to 


10,712,000 bales. Which were not produced for one 
‘or which the boll-weevil was responsible 
lone. When we consider that the 
vears was 7,456,000 bales 
bales we can begin 


cotton 


these figures 
reason or another, 
for 6,277 O00" bales 1 
average export of cotton for ten 
and our domestic consumption was 6,396,000 
tc appreciate the actual Jos« in dollars yearly 
presence of this pest. 

Although you may of it, it might be wel] to 
that in 1920 the budget showed an expediture of |] 
sOovernment for research, education, and 
%2.8 per cent for obligations arising 
and Navy Department and Shipy 
nd 3.2 per cent for primary 
he Presidency and the 
‘xpended per capita per 
earch, education, and developmental work. 

What are the government agencies for 
oO? Necessarily in the brief 


nm one year 


from the 
already be aware repeat 
per cent by the federal 
developmental work 
from wars 
ing Board, 3 
governmental as Congress, 
various departments. Just about 50c¢ of the $50 
annum by the federal government 


as against 
and expenses of the War 
per cent for publie works 
functions such 


goes fi r re- 


research, and what do they 
time at my disposal T can but look at these 
« cursory manner. As a general Statement if 
ich department of the government. there IS some research 
ven Senators and Congressmen are supposed to be 
cts, and some of them do make an effort { 
lent of State has its Division of Forei 
Political and Economic Information. 
urse, is a department where inve 
\ paper presented before the 
chairman, Division of Eng 


may be said that in 
function. 
acquainted with 
O get these. The Depart- 
gn Intelligence and its Division 
The Department ol Justice, of 


Stigations in many ways go on. In 
Detroit Convention Research 


“Symposium The author, W. M Corse. 
neering Research, National Research Council 
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the Department of Labor there is the Bureau of Labor Statistics, whi 
collects information on the subject of labor, its relation to capital, tl 
hours of labor and the .earnings of laboring men and women, and tl 

means of promoting their material, social, intellectual and moral pro 

perity. ‘The Children’s Bureau was established by Act of Congress | 

investigate and repert upon all matters pertaining to the welfare | 

children and child life) And the Women’s Bureau has for its function t 
report upon all matters pertaining to the welfare of women in industry 

and based upon such investigations to formulate standards and _ polici 

which shall promote the welfare of wage-earning women, improve thei: 
working conditions, increase their efficiency and advance their oppor 

tunities for profitable employment. 

The Bureau of Efficiency is a scientific research bureau along eco: 
omic and personal lines to improve the business methods of variou 
branches ot the government service. The Bureau of Education has fo: 
many years been engaged in statistical and other research that would 
give a record of the educational work of the country. Even the Feder: 
Reserve Board and the Railroad Labor Board have functions of re 
search. The former has a special Division of Analysis and Research, it 
purpose being to determine the per cent of the total expenditures going 
toward food, rent, clothing, ete., of a typical family or individual in 
each salary group in order to give proper weighting to the price chang 
reported by the United States Bureau of Labor Statistics at intervals 0! 
six months. The Railroad Labor Board makes studies, of course, 0! 
conditions upon which it bases its decisions. These are merely typica! 
of general research work by Federal agencies. 

3ut the group of men before me is more interested in the mor 
fundamental scientific research being carried on by the government in 
what are distinctively scientific bureaus. The most widespread work 
is that of the Department of Agriculture, under which we find such 
bureaus as those of chemistry, entomology and plant pathology, for ex 
ample. These are distinctively scientific investigation bureaus, though 
of course, a certain amount of adminstrative and control work is done 
by them. The Bureau of Chemistry, for instance, sees that there are no 
contraventions of the Food and Drugs Act. The Insecticide and Fungi 
cide Board has charge of the prevention of adulteration and the wrong 
ful labeling of remedies for the control of plant diseases and injurious in 
sects. The Forest Service is not statistical in its work, but engages in 
definite research work towards the preservation of the wood of the coun 
try and its better use. The Bureau of Soils makes a scientific study of all 
conditions of the soils of the country. And the Bureau of Public Roads 
is engaged in developing through definite research and test work the best 
kind of road used under a given condition. The work of the Department 
of Agriculture is so broad that I am not attempting to more than in 
dicate part of what it is doing. 

The Department of Commerce is likewise engaged in research work. 
Through its Bureau of Fisheries it is seeking to understand the best 
conditions for maintaining and increasing the value to the nation of 
great naturak food product. The Bureau of the Census makes, of course, 
statistical researches which have varied uses. The Bureau of Foreign 
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nd Domestic Commerce aids American industries through its Investiga 
ns of countries abroad and opportunities of the extension of \merican 
smmerce. 

The Bureau of Public Health is one of the most 


Important of the 
rencies doing work of research and education. 


lt is in the Department 
the ‘Treasury. It does not only maintain supervision of 


essels to prevent the introduction of disease and 
similar purposes, but carries out scientific 
ils for preventing the spread of the disease. 
But there are three branches of government service that appeal 
irticularly to you men whom I am addressing, for these 


ol incoming 
acts in other ways 
research to develop meth 


agencies have 
pecial concern, among their other functions, with Investigations and 
researches in steel. These are the Bureau of Mines of the Department of 
the Interior, the Bureau of Standards of the Department of Commerce. 
nd the War and Navy Departments. 
The research work in the Army and Navy is chiefly the work of 
the ordnance departments, the Air Service. the Signal Corps and the 
hemical Warfare Service. As a sample of the work done in the Ord 
ince Laboratory at Watertown Arsenal. one might mention such in 
estigations as the following: 
An examination of castings having different manganese content: 
An examination of high Manganese steel castings to determine 
the chemical composition and microstructure of this steel; 


ixperimental heat treatment of cast steel to determine the ef 


fect on the physical properties, including the Charpy impact 
strength of three standard heat treatments applied to 
steel in the Arsenal foundry ; 


cast 


Investigation to determine the effect of phosphorus upon the 
properties of cast steel with particular reference to the shock 
strength ; 

Compressive tests of copper cylinders for pressure gages, 


But the Bureau of Mines and the Bureau of Standards are the 
yencies of the government which go more deeply and widely into in 
vestigations which we think of as strictly fundamental research. The 
vork of these Bureaus overlaps to some extent, but on the other hand 
each has its specific work. The Bureau of Mines, according to its or 
cini¢ act, is “to make diligent investigation of the methods of mining, 
especially in relation to the safety of miners, and the appliances best 
adapted to prevent accident, the possible improvement of conditions 
under which mining operations are carried on. the treatment of ores and 
other mineral substances, the use of explosives and electricity and other 
inquiries of technologic investigations pertinent to said industries.” 

or a number of years Dr. Gillett, and his co-workers of the Ithaca 
eld Office of the Bureau, have been carrying on work on the 
crimental production of alloy steels. ‘These included those steels con 
ining zirconium, titanium, uranium, boron, and cerium. They found that 
ven the raw material used is sufficiently low in sulphur and. phos 
orus to obviate the making of refining slags, and straight melting, 

Jogous to crucible steel practice, is done. the making of special alloy 
els in 50 to 100 pound heats, to chemical Specification, is relativels 
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simple in a 50-kilowatt indirect-are furnace after the behavior of t! 
ferroalloys to be used 1s known, and the behavior of such alloys can 


conveniently studied with the furnace. 
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One of the objects of this investigation was the recovery and se; 


regation of the different alloying elements. Some of 


the 


pared are of rather unusual composition, many. being nicke! 


in silicon. No general conclusions are drawn as to the 


various alloying metals above mentioned in commonly 


used 


steels 
steels 
value of 
types 


pre 


hig 


th 


steels. The results of the physical tests so far obtained on steels « 


which these elements are present in appreciable percentages 


in general been promising. In plain steels of low carbon 


have 
content 
which less than one-fourth of one per cent of zirconium has been added 


Th¢ 


( 


it seems that zirconium may havea beneficial effect, especially on notche 
bar impact tests. Even in small ingots noticeable segregation of uranium 


or cerium generally appears when over about one-half of 


one 


per 


cent 


of the first, or about one-third of one per cent of either of the two latt 
is present in the steel. These readily oxidizable elements are best addec 
in the ladle, or to the furnace immediately before pouring. 


ing scrap containing these elements, they will be almost 


even in electric furnace melting. Uranium and zirconium 


to introduce these elements into steel should be as free 


recoveries of zirconium, but no ferro-zirconium tried 


In 
wholly 
alloys 
from carbon 
possible. Alloys of zirconium with silicon or nickel, or both, 
does 


give 


give 


coveries of zirconium. ‘Titanium does not segregate as readily as 
conium, and its recovery from the ferroalloy is higher; but in larg 
amounts it is likely to segregate. The addition of a more readily oxidized 
element, such as zirconium, seems to help on ‘the recovery of titanium 


Although these elements are readily oxidized, none of 


them 
be as efficient as aluminum or vanadium in degasifying 
Dr. Gillett, in his work, made no special study of the 
amounts of these elements as scavengers only. Boron is almost quantita 
tively recovered when added at the end of the heat, and may 


use 


be 


appear 
“wild” 


remelt 
ki SI 


us¢ 


ball 
T¢ 
Z\1 


to 


steel 


of small 


added 


at the start of the heat without great loss. In the amounts studied up to 
three-fifths of one per cent, no appreciable tendency to segregation was 


noted. 


The Ithaca Office has also studied molybdenum steel, especially with 


reference to whether molybdenum steel has properties which makes 


a possible substitute for vanadium steel, or whether it has any properties 
of its own which make it valuable. No results of the tests on moly)h 
denum steel are yet available to the public. In the determination of th: 


physical properties of these steels, the results indicate the necessity 
clean” metal versus “dirty” metal. 
the 


e 


studying the properties of 
words, the study of the effect of included solids in 


In othe: 


steel. 


The 


results of the physical tests show that in certain cases at least a clean 
steel will give tests from 100 to 1000 times as great on Upton-Lew! 


machine as a dirty steel of the same composition, 


At the present time the Ithaca Field Office is concerned 
ing and plotting tensile, impact and repeated impact tests on molyb 
denum, cerium, and other alloy steels obtained during the last two years 
The endurance results so far obtained will be similarly dealt with shortly 
It is hoped that very soon experimental work will be carried on to de 


in tabulat 


termine the affect of inclusions in steel alloys and also in brasses an 
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ho 
w 
ve 


her copper alloys. These are just yy 


Way of samples of the 
earch work that is being done | 


vy the Bureay of Mines 
The Bureau o; Standards js more concerned with 


| maintaining the Standards of length, mass. 
ectrical and optical measurements 
iemicals, Its name itself charac 
very large amount of work 
vernmental departments 


important 


the development 
volume, temperature, 
and in the Preparation of standard 
terizes the prime reason 
is done for the army, 
and for state Institutions. 
lhe Bureau is much broader than the metal field. 
les, leather, rubber and a great variety of products. 
letallurgy it concerns itself with experimental] 
quirement of knowledge in fields relating to | 
listinguished from Process metallurgy. Buy 
Mportant problems which have 


lor its being. 
havy and other 


dealing with tex 
In the held of 
research and the ac 
roducts metallurgy as 
In mentioning some of the 
engaged its attention during the 


past 
ear | will confine myselj to the working of the Metallurgical division, 
¢ : . ' : : ; 

ind even here ¢an but touch upon its program. A full report of last 
vear’s work will be released, 


l understand, in November. 
(tention has been given to the study of the methods of analyses for 
metals. As you all know this is one of the 
ll the fields of metallurgy, 
methods for the elimination 


Particular 
gases 
most baffling subjects in 
The main object in view has been + 
of the harmful effects of 
\ study Was also made ot deoxidation 
cture. Thermal] stresses in chilled 


oO devise 
gases in metals. 
Processes in steel] and iron 


manu 
Iron and steel car wheels 


Is a 
tudy of particular interest to the railroads; and attention has been 
siven also to the effect of using titanium in rail steel] manufacture, The 
division will now give attention 


to methods of abrasion ‘testing, having 
recently completed its first program relating’ to bearing metals. Under 
| joint committee an Investigation has been carried out On the effect of 
sulphur on several grades of steel, and a preliminary publication has been 
issued dealing with the relation of the 


sulphur Content to the properties 
Ol rivet steel. (Other publications 


mon fo appear will give results of a 
study of the rolling characteristics of medium carbon steel, the prop 
criles Of pure alloys of iron, carbon and 


manganese, and the testing or 


vrought iron. Investigations Started are the corrosion of rust resisting 
chromium and other steels, the preparation of platium alloys and the 
comparison of the cutting qualities of high-speed steels, and. through 
the instrumentality of joint committees. investigations relating to gage 
teels, mine drill steels, molding sands, welded rail joints and thermal 
‘resses in steel wheels. During the Past year the division did further 
vork with magnetic methods for determining critica] 
ith varying degrees of success, and tests were made of made of quite 
« number of commercial carbon and alloy steels and metals of special 
Composition throughout the range 20 to 550 degrees Cent. Tests of 


the effect of heat treatment of some of the newer alloy Steels were also 


ntinued. But here again I must state that it is quite impossible to 
‘ven sketch in the time allotted for this paper a tithe of the work that is 
lone at the Bureay of Standards. 


Before considering briefly the research 


ranges in steels 


work in the states it may 
used by the average 
gives to it. Simple in- 
arch. According to the 
a great amount of research 


well to Say that the word “research” is often 
n with much less meaning than the scientist 

tigation and routine testing often pass for rese 
ntist’s definition of research there is not 


~ ( 
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work being done by the state governments. Most of it is in the 
cultural colleges. A number of states are also interested in Dies 
investigations and others have fish commissions, but the condition 
the great majority of states is by no means what it should be. 


ry? 
1p 
1¢ 


The National Research Council, through its Division of States k. 
lations, has been securing data about the facts of the case, and I mz 
si to reports which have been made to it wpon surveys of Illinois a: 
California, as showing some of the things that are lacking. These tw 


states are among the foremost in educational and research work. ‘I! 
report of California says that the penne agencies of the sta 
engaged to a limited extent only in the work of scientific research. Th: 


are primarily concerned with administration oa previously ascertain 
standards, having either not the time, or facilities, or the inclinati 
to submit their processes to the test of systematic reinvestigation. 
was stated by an official of the California Department of Agricultur 
one of the very few agencies in which research proper is carried on, that 
its work was “90 to 95 per cent administration; 5 to 10 per cent r 
search.” Great reliance is placed by nearly all the state agencies upo 
the institutions of higher learning of the state, especially upon the Un 
versity of California. 

In Illinois the research agencies of the state are the State Un 
versity, the Bureau of Tests of ‘the Highway Division of the Departmen 
of Public Works and Buildings, the Geological Survey, Water Surve 
the Natural History Survey, the Psycopathic Institute and the Institut: 
for Juvenile Research. 


The following recommendations were made by Dr. Leonard |) 


White, of the University of Chicago, who made the survey for the Na 
tional Research Council of the conditions in Illinois. 





1. Research should be recognized as a specialized function a: 
clearly differentiated from administration, 





2. The State University should be recognized as the cent: 
research agency of the state government. 


3. Greater opportunity to develop a prefessional esprit de corp 
should prevail. 


Affiliation with the University would work in this direction 
Closer contact with the Illinois Academy of Science may likewis: 
be recommended. <A _ professional esprit de corps would | 
stimulated by the establishment of professional associations wit! 
regular meetings at which attendance should be expected an: 
for the expenses of which the state should provide. 


4. The co-ordination of research should be further organized 
Such co-ordination might be brought about by the establis! 


ment of a state council on scientific research. This counc'! 


should be composed of the heads of the research department 
of the State University, the heads of the scientific bureaus and 
agencies, representatives of the departments of administratio 


and of finance, and representatives of industry so far as relevan' 


to the purposes of the council. 
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5. Special attention should be given to popularizing the re 
search function in order to lay the permanent foundation for leg 
islative and financial support. 





6. The scientific personnel should be 





placed on a permanent 
nonpartisan basis and should be free from administrative duties 
This result would be attained by 
the state university. 





consolidation or affiliation with 
All requirements of residence in the state 
as a prerequisite to appointment should be abolished. ‘The salary 
scale should be the equivalent of that maintained in the state 


university for persons of similar professional attainments 







the usual 


forestry : 


In most there 


are 
conservation, 





states scientific 


boards a1 
of fish and game, public 


health, 


avencies, 





mmisstons 








ines, the geological survey, a department of agriculture, et 





\lany 


are 


provided 


with 


facilities 


which 


enable 


these to 


administrative 
reater development of the re 
irch function in the departments of our state governments. 





them 
their 


cnyaye 





ctively upon research problems connected 


But there 1s a possibility for much 


with 





ork $7 


~ 
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Primarily the matter seems to involve a clearer understanding than 

ve now have of the sources to which the scientific departments of a 

tate government ought to look for research assistance in meeting their 

Iministrative problems. In most states practically all of the agricultural 





research work of iS 





the state done by the state agricultural college, 
orking in close co-operation with the federal Department of Agriculture. 
(he state university also is a great resource for research and should be 





























ry o related to the state government as to permit the utilization of its re 
each capacity for the good of the state without interfering with the 
proper educational functions of the institution. We should be in position 
insist on increased support or research on the part of the state goy 
' ernment if it could be said that all of the research resources of the 
| tates were so co-ordinated as to permit of their utmost legitimate 
itilization for the commonwealth and if we could have a clear recognition 
ral the type of scientific work which ought to be undertaken by the vari 
agencies and the type of work which can best be carried on co 

peratively with the federal government or jointly with other states. 
rP The importance of real fundamental research work to the nation 
being more widely appreciated, but is not yet understood as it must 
_ c if we are to maintain our place among the nations. ‘The fact 1s that 
Ls every manufacturing country the importance of research in relation 
1, industry has come to be realized more strongly than ever. | am 
7 eaking not of the scientist’s outlook, which essentially embraces the 
Sal clds of research, but rather of the recognition of the practical value of 
earch by manufacturers and by the thinking public generally. Nations 
road are establishing research institutions. Germany’s preparednes 
re th for war and for industry has opened the eyes of big business men 
sl J. J. Carty, vice president of the American Telephone and ‘Telegraph 
iT Company said in his presidential address to the Institute of I¢lectrical 
nt vineers in 1916, sy every means in our power, therefore, let us 
and w our appreciation of pure science, and let us forward the work of 
10 pure scientists for they are the advance guard of civilization. They 
‘al nt the way which we must follow. Let us arouse the people of out 





ntry to the wonderful possibilities of scientific discovery and to the 
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responsibilities to suppport it which rests upon them, and [| am 
they will respond generously and effectively.” 
Other prophets have called us to follow the same course. 


What Is The Matter With The American Railroads Today? 


(Concluded from page 184) 


railroads, and during the strike, will certainly be recorded as ext 
ordinary. ‘There is, in my judgment, no other business that could su 
vive as the railroads have, under the attacks that have been center 
upon them. 

The relief lies in less regulation and in removing the railroads fro: 
politics. Repeal the useless and extravagant regulatory laws that exi 
only for the purpose of making political jobs for the faithful and { 
the parasites of union labor. The people should give a mandate to cor 
gress that will compel, forever, the demagogues, to keep their bunglin 
and paralyzing hands off transportation and the great industries 
the country. 
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ADVANTAGES OF THE FORGED MILLING CUTTER 
By William G. Calkins 


AS A result of the rapid strides which have been made in the past few 
years in increasing shop efficiency and production, a demand has 
isen for a superior grade of milling cutter; one which is able to with 
tand the highest rates of speed and feed without excessive deterioration, 
thereby removing metal at the lowest possible cost per unit. 

The beneficial effect on steel conferred by the proper forging and 
mechanical working at correct temperatures is well known. It must be 
orne in mind, however, that the forging of high speed steel is an opera 
tion requiring a high degree of experience and tac and the operation 
annot be compared with the ordinary drop forging of low carbon alloy 
teels similar to those used in automobile construc in 

By the term “high speed steel” we refer to a steel of the high tung 

_ high chrome type which has been adopted by the majority of the 
re “i ible. tool manufacturers as the material most suitable for the manu 
facture of the highest quality of cutting tools. The following are excel 
lent minimum and maximum limits for the principal alloying elements in 
uch a steel: 


Per cent 
Minimum Maximum 
a eles Su dele @es 0.65 0.75 
SRR PI RS 1 ee ee 17.00 19.00 
I a re fd a 3.50 41.50 
a re as le ee and wo 0.75 1.50 





This specification does not preclude the possibility of making tools 
which will perform satisfactorily from the so called low or 14 per cent 
tungsten steels for certain operations, but where the utmost limits of en 
durance are required in drilling or milling operations the 18 per cent 
tungsten steel invariably will prove to be superior. The average per 
iormance of all the 14 per cent tungsten steel drills which have been 
tested in the plant with which the author is connected has been from 60 

75 per cent of the maximum obtainable from drills made from the high 
tungsten type. Conditions in planing operations are somewhat different 
ind some of the largest machine shops in the country favor the low 
tungsten steels for this type of service. 

Two methods of manufacture are to be considered in making high 
peed milling cutters: 1. Direct cutting from bar stock; and 2, upset or 
rged method. Before attempting to outline the advantages of a forged 
utter as compared to a cutter made direct from the bar stock, some con 
ileration must be given to the process of manufacture of high speed 
teel with special reference to the internal structural condition. 

a speed steel whether made by the crucible or electric process is 
st in the molten state into iron ingot molds. The side of the ingot will 
dina vary from 3 to 12 inches square with rounded corners and 
made slightly tapering. It is essential that the ingot be cast as nearly 
erfect as possible and special attention must be given to the prevention 
excessive pipe, blowholes, segregation of certain constituents, etc. 

‘iping is the term applied to the cavity which forms in the top portion of 





A paper presented before the Society. The author, 


William G. Calkins, is Met- 
irgist, Detroit Twist Drill Co., Detrort. 
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Fig. 1—-Photomicrographs of a high speed steel ingot as cast. X 250. Fig. 2—The same as F 
but X 50. Fig. 3—Photomicrographs oi a high speed steel billet. X 250. Fig. 4—The same as Fig 
but X 50. Figs. 3 and 4 show the effect of reductions as compared with the ingot structure of Figs 
and 2. Note the remnants of carbide envelopes. Fig. 5—Photomicrograph of %-inch annealed | 
speed steel bar stock. X 250. Fig. 6—Photomicrograph showing center of a 6-inch round. X 1 





——————— 


ADVANTAGES OF THE FORGED MILLING CUTTER 241 


ie ingot due to shrinkage as the ingot cools and solidifies. The central 
irtion of an ingot, due to the fact that it is last to solidify, always con- 
ins the least desirable structure, being more coarsely crystalline than 
ie outer portion and also subject to segregation of impurities, slag, etc. 

When a section of high speed steel is polished, etched and observed 
inder the microscope highly magnified, it appears to consist of at least 
vo separate and distinct components; one of which is dark in color and 
ie other light. Figs. 1 and 2 illustrate the structural condition in the 
iterior of an ingot as cast. Attention is called to the coarse crystalline 
ondition and so called “carbide envelopes” or cellular structure. Steel 
showing this structure is not suitable for use in cutting tools. These 
arbides are probably mixed complex tungstides and carbides of iron, 
chromium and vanadium, concerning which the exact chemical formulae 
are not definitely known. 

The high speed ingot is then annealed, primarily to assist in emulsi- 
iving the cellular structure and to remove internal strains caused by 
ooling and contraction; also to enable drillings to be taken for purposes 
{ analysis. The next operation is the removal of surface defects such 


3 10 


Fig. 7—A piece of round stock ready to be forged into a cutter blank. Fig. 8—The blank as it 
. > . ° ae ~ . . ‘ . 1 “To Wt) 

irs after the forging operation. Fig. 9—A finished high speed steel milling cutter blank. Fig. 

ed high speed steel disk showing radial crack developed by hammering between flat-fa ed dies 
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Fig. 11—Cross section of forged high speed steel milling cutter. Polished and etched to bring 

structure. Note ring of fine grained dense metal extending around edges of teeth and more open g1 
toward the center. This is actual direct photograph without retouching. Photomicrographs of point 

and B are shown in Figs. 15 and 16 respectively. Fig. 12—Cross section of high speed steel milli: 
cutter made from bar stock. Note coarse crystalline condition showing dendrites or pine tree cryst 
indicative of lack of sufficient reduction and mechanical working of the steel. This structure is : 
desirable for cutting tools. Photomicrographs of points 4 and B are shown in Figs. 17 and 18 respectiv: 


as checks, blowholes, slag inclusions, etc., by grinding them out with 
portable grinding machines. The annealed and ground ingot is reheated 
and hammered or cogged under a steam hammer and an amount equal 
to about 20 per cent of the ingot weight is cut from the head or pip 
end in order to eliminate difficulties due to the shrink cavity being rolled 
into bars, thus causing hollow centers or seams. 

The effect of the hammering and reduction is to break up the coarse 
structure, refining and distributing the carbide and tungstide particles 
throughout the mass of the steel. The ingot after cogging and cropping 
is technically known as a billet. The structure of a high speed billet 1s 
shown in Figs. 3 and 4. 

The billets are then annealed and ground in the same manner as thie 
ingots and delivered to the hammers or rolls, as the case may be, for 
final finishing to shape and size. After hammering or rolling, the bars 
are again annealed and are ready for the market. 

The microstructure of a piece of properly worked annealed high spee« 
steel is shown in Fig. 5 which is a cross section of an annealed 7-inch 
round bar. Here the particles are small, well broken up and uniforml) 
distributed, indicative of correct conditions of manufacture and an ample 
amount of reduction in size from the ingot. This illustrates the desirab| 
structure for high speed steel. Large rounds, for instance from 4 to % 
inches, invariably show a marked lack of uniformity in structure and the 
central portions frequently retain the raw ingot structure as result of in 
sufficient reduction. The condition existing in the center of a 6-inc! 
round is shown in Fig. 6 in contrast to the internal structural conditio! 
existing in the small bar stock where thé percentage of reduction has 
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Figs. 13 and 14—Photomicrographs showing carbide segregation in high speed steel bar stocl 
15 and 16—Photomicrographs showing structures corresponding to points A and B respectively of 

ed high speed steel milling cutter shown in Fig. 11. X 50. Figs. 17 and 18——-Photomicrographs 

ving structures corresponding to points A and B respectively of high speed steel bar stock milling 
a in Fig. 12. X 50 Note the difference in grain structure of Figs. 15 and 16 and Figs. 
dq 18 
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been ample. In this condition lies the greatest advantage in the 
the forged cutter. 

Little explanation is required to make clear the process of manu: 
ture of cutters from bar stock. ‘The material as received, which is on 
a small fraction of an inch over the diameter of the finished cutter is . 
to the required length and the operations following are essentially milli: 
the teeth to the required shape, hardening and grinding. Structural! 
the condition of the steel remains the same and it is very evident fr 
the photographs shown that the internal condition of ‘large high spe 
rounds is not desirable. 

The method involved in forming a forged cutter blank is illustrat. 
in Figs. 7 and 8. The bar stock, about one half the diameter of the 
sired cutter, which has previously received a large amount of reducti 
is cut to the length required to furnish the necessary material after u 
setting. The direction in which work has been applied, however, h 
been entirely longitudinal or in a direction parallel to the axis of the h: 
This fact is sometimes responsible for failure of cutters made direct 
from bar stock especially in the larger sizes, an account of the tenden 
toward a grain structure which may be described as “woody” or fibro 
and which is in a sense analogous to the longitudinal grain in a piece 
wood. The tendency toward carbide stringers is shown in Figs. 13 and 
which is a longitudinal section of a piece of high speed steel from 
stock %-inch in diameter. Steel showing this effect tends toward plan 
of weakness along the lines of the segregation, which if present along | 
cutting edges of the tool may cause flaking off. 

It is clear from Figs. 7 and 8 that after the cylinder of steel |: 
been cut to length it is hammered and upset in a direction perpendi 
ular to the direction in which work has_ previously bee 
done. The forging is done at a_ temperature of = appro: 
mately 2000 degrees Fahr. under a steam hammer; the disk is upset 
to a thickness about the size of the cutter. It is then reheated and fi 
ished in the recessing or forming dies. This procedure squeezes th 
metal adjacent to the outer circumference into forcible contact with t! 
sides of the die and each blow compresses the metal heavily at the vi 
points. The excess metal forms a slight flash which is trimmed off late: 


The extent of the refinement and compression is forcibly brought out 
in Figs. 11, 15 and 16. Fig. 11 is a photograph of the cross section o! 
forged high speed milling cutter blank in the hardened condition. It \ 
highly polished and then etched with tincture of iodine to make the stru 
ture visible, and the photomicrographs, Figs. 15 and 16, show the stru 
ture at the points A and B. 

Merely upsetting a bar into a disk or “pancake” between flat fac 
hammer dies does not produce the result referred to in compressing thi 
metal heavily at the circumference, as it tends to open up the edges 
the disk and the disk is very apt to split radially as shown in Fig. 10 
making the structure porous at the most vital points in the cutter. Th 
difficulty is not encountered in the drop forging process as the met 


use 








is forcibly driven into the recess of the dies and the tendency to spl! 


does not exist. 
The forging process for the manufacture of cutters while more © 
pensive from a manufacturing standpoint possesses advantages whi 


(Continued on Page 251) 
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SALT BATHS FOR HEAT TREATING 
By Sam Tour 


Introduction 


This paper is not intended to cover an extended scientific study 
of heat treating salts nor was the work covered by this paper such 
a study. It is simply a description of the work done by the write 
on the subject up to the present time. The work itself ts not com 
plete and a solution of the problem of finding a_ salt or salts 
which are satisfactory for the various heat treating operations has 
not been found. 


General 





HIN in heat treating work it becomes necessary to heat treat 
finished machine pieces of steel without scaling, oxidation, cal 
burization, or decarburization some other method than open furnace 
treatment must be devised. It is true that by various means, such as 
keeping a reducing atmosphere in the furnace, or by use of a_ well 
ealed furnace the amount of scaling can be cut down. If however the 
teel being treated has been cut into complicated shapes, or 1s_ of 
ntricate design, and especially if it has had any amount of engraving 
lone upon it, it becomes impractical to treat it in an open furnace. 
lf the open furnace method is not used there remains two other 
nethods. One is to pack-harden, pack-hardening means the packing of 
the pieces to be hardened in some apparenlty neutral material to protect 
them from oxidation. ‘The usual material used is chareoal and cast iron 
chips. This pack hardening functions fairly well and when used oc 
casionally is probably the proper method to use. In other words, 1 
heat treating room has only an occasional use for a hardening treat 
ment which will not have a deleterious action on the surface it is logical 


ind practical to use the pack hardening method. Pack hardening 
however, is no where near perfect in its protection against scaling, car 
burization and decarburization of the surface. Pack hardening ts a 
low and inefficient method of hardening. Large pieces with both 
cavy and light sections are very hard to handle in a pack hardening 
eatment. Removal from the packing material introduces a delay in 
quenching with its attendant loss of heat. A certain amount of oxida 


on takes place in the short interval of time that the steel is exposed 
the atmosphere after removal from the furnace and before immersion 
the quenching medium. 

The remaining method for hardening as referred to above 1s with 
e use of molten baths. Modern methods of heating steel in the various 
operations of hardening and tempering demand the use of a number 
different types of molten baths. Baths of molten lead have long been 
| still are extensively used for treating tool» etc., of simple design that 
properly quenched from temperatures below about 1472 degrees 
hr. If the steel being treated requires a temperature much higher 
in 1472 degrees Fahr. or if the piece is of such intricate design as 
tend to entrap the molten lead or again if we are very particular 


paper presented before the New York Chapter. The author Sam Tour, 1s 
allurgist, Doehler Die-Casting Co., Brooklyn, N. Y. 
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in regard to the surface condition of the piece after treatment the molt 
lead bath is not satisfactory. Baths of molten salts are becoming m: 
and more common. 








Molten salt baths can be divided into the following classes: 


l—Case hardening or cyaniding baths 

2— Tempering baths for temperatures from 482 to 1022 degrees Fahi 
3—Tempering and hardening baths for temperatures from 1022 to | 

4—Hardening bath for temperatures—1202 to 1697) degrees Fahr. 

5—High speed hardening baths for temperatures up to 2372 degrees Fah: 

degrees Fahr, 














Cyaniding 


For case hardening or cyaniding the bath usually used is) co 
posed of a mixture of sodium cyanide NaCN, sodium chloride NaCl a 
sodium carbonate Na,CQ,. Some prefer to start with a ternary mixtu 
of these whereas some start with the binary NaCN and NaCl Wh 
heated up the NaCN at the surface of the bath gradually changes o 
into Na,Co,. Also while kept molten some of the NaCl is lost | 
volatilization and some by decomposition with water in the atmospher 
The net result; and one not often realized by the use ts that) on 
may be starting with a 76 per cent NaCN 24 per cent NaCl mix an 
may have in his molten bath only 15 per cent NaCN 10 per cent Nat 
and 75 per cent Na,CQ,. The question of cyaniding bath 1s one worth 
of an entire paper and so will not be further discussed herein, 










Tempering 


lor tempering baths for temperatures from 482 to 1022 degre 
ahr. mixtures of sodium nitrate NaNQ, and potassium nitrate KN 
are often used as well as NaNo, and NaNQO,. According to curv: 
given in Landolt and Boernstein, NaNO, melts at 586 degrees lah 
KNO, at 642 degrees Fahr and the two at the composition of 50 molecu 
lar per cent of KNQ,-form a eutectic freezing at 424 degrees [alu 
Also, NaNQ, melts at 543 degrees Iahr. and NaNQO, and NaNQ, at 


a concentration of 50 molecular per cent of NaNO, form a _ eutecti 










freezing at 430 degrees Fahr. Baths of these mixtures function fairl 
well for temperatures up to 797 degrees Fahr., but cause a_ certain 
amount of oxidation at temperatures above 797 degrees Fahr. In othe 





words there is still to be found a salt to function satisfactorily |: 
between 797 degrees Fahr. and 1022 degrees Fahr. 






Hardening 





CaCl, and Natl 





Tempering and hardening baths for temperatures between 1022 «i 
grees Fahr. and 1517 degrees Fahr. are used for tempering high spe 
steel and for heating, for quenching carbon tool steels. A fairly sat 
factory bath for this purpose, when one learns some of its idiosyneraci 
is a eutectic mixture of calcium chloride CaCl, and sodium chlorid 








4 approximately 1472 degrees Fahr. whereas their eutectic mixture con 
sisting of 72.5 per cent CaCl, by weight and 27.5 per cent NaCl freez 
at 941 degrees Fahr. This salt mixture is sold to the trade by variou 
concerns under special trade names. A new case hardening or really 




















| 


NaCl. CaCl, melts at approximately 1422 degrees Fahr. and NaCl a 
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aniding process known as the “Shimer Process,” uses a molten bath of 
is composition as a base and by the addition with the steel of lumps 


i cyanimide a cyaniding action is produced 


‘To make up a satisfactory salt bath of this COMpPoOsition if 







Is not 
necessary to start with chemically pure or exceptionally high = grade 
alt Commercial fused ecaletum chloride and commercial table salt 
uswer the purpose very nicely, ‘The mixture will not function properly 


however when first made up. It is necessary to heat it up to around 
O52 degrees ahr. several times before it is possible to use it tor 
teel treating purposes and have the steel come out with a clean bright 













urface. When first made up this mixture has a decided pitting action 
on steel, After ‘heating a number of times it has been found that this 
pitting action gradually diminishes and that after heating and cooling 
about four times the action has entirely ceased Krom this pomt on, 


this non pitting mixture is satisfactory in many ways for the heat treat 
ny of steel but it has its serious disadvantages. Calcium chloride, which 
constitutes the bulk of this salt mixture, is very hyprosecopie and also 1s 
a rust promoter. The operation of the bath results in a certain amount 
of fuming. ‘These fumes carry and deposit caleium chloride into every 
part of the building and there the calcium chloride attracts moisture and 
immediately rapid rusting and corrosion sets in. In addition to this dis 
advantage the use of a bath containing any calcium chloride requires that 
the steel after quenching be carefully serubbed and washed to re 
move the last traces of salt before it is tempered in order that) cor 
rosion and pitting of the surtace be avoided The use of a hot sal soda 
olution or some one of the standard cleaning compounds for this washing 
ias been found quite satisfactory, The sal soda changes the remaiming trace 
of CaCl, to the carbonate form which is not a very active rust promoter 
ome of the standard cleaning solutions may be somewhat better than 
the straight sal soda solution in that they not only have an action similat 
to that of sal soda but they leave a slight deposit on the steel which assists 
in preventing further rusting, 












In was found that this CaCl, and NaCl mixture could not be 
made to function properly when made up in a clay or graphite pot. At 
lirst it was thought possible that the pitting action which occured was 
hot due to the presence of the clay but due to the absence of iron 
which might be necessary to combine with and remove impurities pres 
ent in the salt bath. If this were true, then the addition of cast iron 
hips should have eliminated this difficulty but on trial this was found 
not to be the case. Mr. H. V. Thompson, Transactions of the English 
ceramics Society Vol. 17, 1918, in studying ‘the dissociation of salt 
und that fused NaCl and the moisture of the atmosphere reacted 
ith SiO,, Fe,O,, Al,O, and clays. Some reaction of this nature no 
loubt 1s the explanation of the difficulties encountered with these two 
Its when attempts are made to use them in clay or graphite crucibles 
hese salts work satisfactorily in iron, steel or alloy steel pot 
















In passing, a certain peculiar characteristics of this salt mixture on 
oling seems to be worth mentioning. Just after the molten salt 
solidified and is at a temperature around 932 degrees Fahr. it is 
ty dark grey, almost black in color, As this salt cools however it 
dually becomes lighter in color until around 257 degrees Fahr. it 
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is of a light grey color and in the form of a solid rather stro: 
columnar crystalline mass. At about 212 degrees Fahr. however t!| 
salt suddenly changes from this light grey color to white. This chan; 
is accompanied by an expansion which causes the previously sol: 
chunks of salt to break up and crumble into small pieces. The 
changes are probably the external evidence of the breaking down of 
double salt of calcium and sodium which forms in the molten bat 
but which is not stable at room temperatures. The exact nature 

these changes are probably not of any importance insofar as lx 
treatment of steel is concerned. 

CaCl,-NaCl-KCl 

The ternary mixture of potassium sodium and calcium chlorides h 
been studied by several investigators. A eutectic mixture of these salt: 
consists of 50 per cent KCl, 30 per cent CaCl, and 20 per cent Nat! 
and freezes at about 986 degrees Fahr. This mixture presents a case 
similar to the CaCl, and NaCl mixture in regard to pitting action. 
is a little easier to wash off after quenching but its loss by volatiliza 
tion is considerably greater and is in such proportions as to destro: 
the eutectic nature of the entire mix. Insofar as CaCl, content is con 
cerned it presents the same disadvantages, although not so accentuated 
as does the straight CaCl, and NaCl mixture. With respect to disagree 
able fumes and pot life it is inferior to the CaCl, and NaCl mixture. 

Another eutectic mixture of these three salts as found by C. A. |! 
Lantsberry, Journal of the Society of Chemiical Industry Vol. 39 1920. 
is composed of 70 per cent CaCl,, 25 per cent NaCl and 5 per cent KC! 
which freezes at approximately 932 degrees Fahr. Thus no real ad 
vantage is gained by the addition of the more expensive KCl to a mix 
ture of CaCl, and NaCl. 

Considerable work has been done on ‘this ternary system by vari 
ous investigators. The most notable papers appearing in the literatur 
are those by Menge and by Lamplough. (Menge, Z. Anorg. Chem., 191! 
9,162.) (Lamplough, Préc. Camb Phil. Soc., 1911, 103-196.) 


BaCl, and NaCl 


A binary mixture of barium chloride BaCl, and sodium chloride 
NaCl has been much used as a salt for heat treating purposes. This 
mixture being free from CaCl, is free from the disadvantages of being 
hygroscopic, and of being a strong rust promoter. According to various 
authorities BaCl, melts at from 1580 to 1760 degrees Fahr. Accord 
ing to Le Chateliet a eutectic mixture consisting of 22.25 per cent b) 
weight of NaCl and the balance BaCl, freezes at 1175 degrees Fah 
The disadvantages of this salt are its rather high melting point, the 
difficulty in cleaning the surface of the steel after quenching in ol! 
and the tendency of the salt film on the steel to act as an insulato1 
and cause a localized decrease in effect of quenching and to cause soll 
spots. This salt also. has a tendency to pit the surface of the stec 
after the bath has been run for a few days. ‘On one or two ©: 
casions it was found that the addition of a small amount of NaO!' 
retarded this action. 


BaCl, and CaCl, 


A mixture of BaCl, and CaCl,, according to Ruff and Plato in 
Landolt & Boernstein containing 35 molecular per cent of BaCl, (approx! 
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ately 45 per cent BaCl, by weight) freezes at 1112 


degrees” Fahr. 















































i in our tests we found this mixture to freeze at 1030 degrees Fahr. The 
Is ily explanation we can find for this is that some of the previous mix 
| tures tried (a NaCl-Na,CO, mixture) might have remained in_ the 
. t and have thus lowered the freezing point. 
F At about 1148 degrees Fahr. this salt takes on a blackish color which 
} hecomes more intense as it nears the freezing point. The frozen salt has a 
rk slate color. Due to. the large amount of CaCl, in this mixture it 
very hygroscopic and picks up a large amount of water over night. 
As regards lack of pitting action and its cleaning off properties 
this salt leaves little to be desired. On the very first melting a piece 
n of alloy steel cleaned* off perfectly and showed no pitting. In this 
u respect this mixture is as good as any we have found but the large 
a amount of CaCl, in it prohibits its use. “This is unfortunate as it is 
as acceptable in other respects, especially on account of its very low freez 
ing point. 
Za 
rO BaCl,-KCl-NaCl 
Ol 
ted A ternary mixture of BaCl,, KCl and NaCl, has been studied also. 
e4 I. Vortich—The system BaCl, KCl and NaCl, Neuen Jahrbuch F. 
Min. ete. Beil. Bd. 38 p 513., found a eutectic mixture of these salts 
|| freezing at 1010 degrees Fahr., with the composition 28 molecular per 
20). cent BaCl,, 39 molecular per cent KCl and 33 molecular per cent of 
< NaCl. H. Gemsky, Neuen Jahrbuch F. Min. etc. Beil. Bd. 36 p. 513 
acl found a eutectic freezing at practically the same temperature but gives 
1ix the composition as 24 molecul: ir per cent BaCl,, 39.5 molecular per cent 
of KCl and 36.5 molecular per cent of NaCl. This same system has 
ar also. been studied and_ discussed by Ernst Janecke, Hanover, Central 
ure hlatt Min. Geol, 1919 pages 271-4. This system has also been reviewed 
11 theoretically by Liebisch, Zeit. Anorg and Allgem. Chemie. 99, 50-66, 
(1917). None of the work referred to above was along the line of a 
practical application of this mixture as a salt bath for heat treating 
purposes. The writer made up a mixture of salts approximating the 
‘ide composition given above and consisting of 50 per cent BaCl, by weight, 
his 30 per cent CaCl, and 20 per cent NaCl, and found that this ‘salt mix- 
~e ture pitted co first made up and was cleaned off only with great 
views difhculty after only the first trial. After heating it up the third time 
rd has ceased to pit and cleaned off more easily but still not easy enough. 
by l'ven after reheating five times it failed to develop good cleaning prop 
uh erties. It was also found that the salt fumed quite profusely when 
oo at temperatures around 1652 degrees Fahr. The addition of % per cent 
- of NaOH to the mixture did not seem to have any effect on its cleaning, 
aa pitting or fuming properties. The excessive fuming and the difficulty 
ce In cleaning makes this an unsatisfactory heat treating salt. 
CC 
4 
C) | NaCl and KCl 
The binary system NaCl and KCI forms a eutectic at a composition 
50 molecular per cent of KCl, which freezes at 664 degrees Cent. 
” / degrees Fahr). This excessively high minimum temperature and 
OX! 


excessive fuming of the molten bath at temperatures around 850 
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degrees Cent. (1562 degrees Fahr.) makes this mixture an unsatisfact: 
one for use in the heat treating room. 


Na. SO, and Nacl 





The binary system sodium sulphate Na,SO,-NaCl forms a eutect 
a composition of 46 molecular per cent of Na,SO, which freezes at 1] 
degrees Fahr. Two attempts were made to try this mixture but 

ach occasion the salt fused its way through the one inch thick cast ir 
pot being used, before the total salt mixture was entirely molten. 

other words, this salt mixture reacts with iron so readily that it 
out of the question as a heat treating salt bath material. 









Na,CO, and Natl 





According to Le Chatelier, Landolt and Boernstein Physical Tab 
the binary system sodium carbonate Na,Co, and NaCl forms a eutectic at 
a composition of 34.7 per cent by weight of NaCl with a freezing point 
of 1148 degrees Fahr. However, a hard solid crust forms on the surfa 
at 1202 degrees Fahr. so that the salt cannot be used below that tem 
perature. This mixture does not pit but forms a coating of black, car 
bonaceous material resembling lamp-black, which cannot be remoy: 
from the surface even with emery. Repeating heating does not im 
prove the salt. 










e 


Conclusion 
















A number of different combinations of salts are used and recom 
mended by various people, but each has some vital defect or objection 
. able quality. Most of these combinations are eutectic mixtures of metal 
lic chlorides, such as calcium chloride, barium chloride, sodium chlorid 
and potassium chloride. 
CALCIUM CHLORIDE’1is hygroscopic, must be carefully washed off t! 
steel, or will cause corrosion, and has a tendency to pit. Calcium 
chloride alone has a melting point around 1420 degrees Fahr. which 
is too high for use. 


BARIUM CHLORIDE alone has a melting point variously stated from 


1580 to 1760 degrees Fahr. which is too high for use except for high 
speed steel. It is claimed that barium chloride develops a pitting action 
after it has been in use a few days at temperatures around 2012 degrees 
Fahr. and almost immediately at temperatures around 2372 degrees 
Fahr. Some authorities say, but this has not been found true by the 
writer, that the addition of a small amount of NaOH every few days 
keeps down this pitting action. 








SoprtuM CHLORIDE melts around 1472 degrees Fahr. and appears 
be rather inert as far as corrosive and pitting action is concerned, e 
cept at the surface in contact with air. The original impurities howeve! 
in sodium chloride such as magnesium salts, sulphates, etc., might 
the source of the trouble which has occasionally been found with fuse 
sodium chloride. The melting point of sodium chloride is too hig 
however for it to be used alone. 

PorasstuM CHLORIDE melts at around 1438 degrees Fahr. and 
the same objectionable features as sodium chloride, and in addition 
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greater volatilization. Fumes of any of these salts are of course 
iectionable although those of calcium chloride are the most ob 
tionable. 

SopltuM CARBONATE melts at around 1508 degrees Fahr. and thus 
too high a melting point to be used alone. There is some question 
to its decarburizing effect when used at high temperatures on high 
rbon steel especially. 

PoTASSIUM CARBONATE melts at around 16052 degrees Fahr. and is 
pen to the same objections as sodium carbonate. 

Some eutectic mixture of two or more of the above salts will no 
oubt be the best solution of the problem, ; 
A proper salt bath for the heat treating of complicated parts. of 
igh grade steel other than high speed steel should meet the following 
requirements :— 
1. Jt should have no corrosive or pitting action upon the steel. 
2. Jt should have neither a carburizing nor de-carburizing action on 
the steel. 
3. Jt should melt at some temperature below 1020 degrees Fahr. 

aul 4. It should not give off objectionable fumes at 1700 degrees Fahr. 
: | 5. Jt should not attack the cast iron or alloy pot used for heating. 
6. It should not deposit a sludge in the bottom of the pot. 


7. It should leave only a thin film of molten salt adhering to the 
piece of steel as the piece is lowered into the quenching bath. — 

8. The salt and oil mixtures on the steel after quenching should 
be easily removable, by rubbing with waste. 

9. The salts should be such that no harm would be done if the steel 
is tempered while some of the salts still remain upon it. 

10. The salts should be non-hygroscopic. 
ll. The salts should have no rust promoting action. 


The reason for most of the above requirements are quite obvious. 


Pe [he ideal salt bath would be one which gave no pitting action, 
which gave the maximum life of pot, and which would not require 

se careful washing of the piece of steel after quenching. Such an ideal 

Ng salt has as yet not been found so far as the writer 1s aware. 

ti 

ré 

rees 

the Advantages of the Forged Milling Cutter 

" (Continued from Page 244) 

, nnot be overlooked by the user of milling cutters and the fact alone 

ex that the largest users are now beginning to specify forged cutters is suffi- 

evel ient evidence that the claims of increased performance made for the 


rged cutter are being realized. 





TRANSACTIONS 
SOCIETY FOR 


OF 
STEEL 








AMERICAN 








TREATING Novem 


The Question Box 


A Column Devoted to the Asking, Answering and Discussing of 

Practical Questions in Heat Treatment—Members Submitting 
Answers and Discussions Are Requested to Refer to 

Serial Numbers of Questions. 


















NEW QUESTIONS 


QUESTION 51. What are the causes of black fractures in high | 
bon tool steel? 
















QUESTION 52. Is the Brinell hardness 


number of a given picc 
steel, an accurate measure of its machinability? 


QUESTION 53. What is the composition of the so-called semi-st. 








QUESTION 54. Is it possible for a piece of commercially pure iron 
contact with a piece of high carbon steel, to absorb carbon from the stecl 







QUESTION 55. What are the causes of soft spots m the carburi 
of steel? 





ANSWERS TO OLD QUESTIONS 









QUESTION NO. 27. What is the function of the high phosphorus 
and the high sulphur content in the so called automatic screw stock stcel? 







QUESTION NO. 30 How do the physical properties of a chrom 
molybdenum steel vary from the physical properties of a chrome vanadium 
steel after suitable heat treatments have been given to each? 


















ANSWER. By J. S. Vanick, metallurgist, U. S. Bureau of Standar< 
Washington, D. C. 

An immediate difficulty in answer to this question, lies in defining, what | 
ment, in terms of composition, by a chrome-molybdenum steel. The chron. 
vanadium steels are not hampered by this difficulty. 

A comparison of the mechanical properties, viz., strength, ductility a1 
hardness of the usual chrome-vanadium steel of the .30 C type, may be mac 
from the data presented by Hoyt (1) French, (2) and ‘Sargent (3), (4 
These data show, for oil-quenched steels, an advantage in strength in fay 
of the chrome-vanadium steel. 


Water quenching the chrome-molybdenum steel, brings up the streng' 
which, however, remains below the oil-hardened, chrome-vanadium ma» 
mum, indicating that the strength possibilities of chrome-vanadium steels a! 
superior to those of chrome-molybdenum steels. High ductility values, report: 
by Sargent, are not confirmed by French. The high ductility of chron: 
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iolybdenum steels approaches the lower values for chrome-vanadium. steels 
vhen the corresponding tensile values are more nearly equal. 



























* Hardness values for the two steels are quite similar when equivalent 
| c alues for strength and ductility prevail 
' . A 
| ; Data Sheet 
Steel Compositions 
. I I] 11] 1\ V 
» Cc ‘2 32 27 39° 30 
Mn .55 §5 1.o1* 76 60 
c Cr 90 90 RR 1.07 1.0 
S Mo 37 37 52 
S Vv , 21 18 
: * High content 
3 Heat I Quenched in oil from 1700° F. Tempered as shown 
ie Treatment II é in water from 1600° F. - ri 2 
e iil . in oil from 1550° F. 
a IV ry in oil from 1600° F. 
V in oil from 1650° F. 
Tensile Strength 
Tempered I I] 11 IV V 
o F 
none ; , : 181,000 214,000 
200 ei St : ; 
400 143,000* 230,000 187,000 250,000 245,000 
600 143,000* 220,000 230,000 236,000 
. 800 143,000 210,000 176,000 200,000 211,000 
Bt 1000 135,000 190,000 : 170,000 163,000 
Re 1200 122,000 150,000 125,000 130,000 149,000 
& Elastic Limit (method, not indicated) 
# 400 135,000* 205,000* . 215,000 230,000 
600 135,000* 205,000* 205,000 227,000 
800 130,000 195,000 185,000 180,000 
1000 125,000 175,000 150,000 142,000 
ru 1200 110,000 140,000 110,000 130,000 
cel Elongation in 2 in. 
none 4.0 1.0 
400 15.0* 11.0 6.8 8.0 6.0 
- iL 600 15.0* 11.0 10.0 8.0 
om 800 16.0 12.0 10.0 13.0 11.0 
ium 1000 17.0 15.0 17.0 16.0 
1200 21.0 20.0 20.8 21.0 18.0 
Reduction of Area 
irc none 5.9 6 
400 56* 46 10.2 17 20 
600 57* 48 Za 43 
atl 800 58 51 36.6 33 48 
nn 1000 60 56 44.0 §3 
1200 64 63 63.0 $4 60 
\pproximate 
al 
mace Differences in the compositions of the chrome-molybdenum steels above, 
(4 particularly in C, Mn and Mo, prevent better comparisons with equivalent 
fai vanadium steels. More comprehensive studies of molybdenum steels are nec 
ary to better determine the effect of the element 
ne (1) Hoyt, S. L. Metallography, Part Il, The Metals and Common Allo lable 12 p. 429 
ma? 
) (2) French, H. J. Trans. A. S. S. T. June, 1922, p. 788, Table XII 
orte 3) Sargent, G. W. Trans. A. S. T. M 1920, vol. 20, Fig. 2, p. 1¢ 





1) Climax Molybdenum Co., Catalog, Molybdenum Commercial Steels, p 
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QUESTION NO. 35. What is the difference between red annealed a; 
blue annealed sheet steel? 


QUESTION NO. 38. What regulations are recommended to reduce t! 
fire hazzard of quenching tanks? 


QUESTION 41. Is the X-ray examination of steels commercial 
practicable? 


been done on the X-ray examination of metals and there are many facto; 
which effect this method of examination of metals. Many rearrangements a1 
re-design of equipment have been necessary in order that the operator cou 
get satisfactory results. It is assumed that the author of this question refe: 
to the examination of metals by means of X-ray, to determine whether 
not there are any blow holes, or pipes within the metal. In Volume 1 
the Journal of the American Steel Treaters’ Society, Sir Robert Hadfiel 
discusses the subject of radiometallography in which he reproduces X-ra 
photographs of metal castings showing blow holes and inclusions in the cast 
ings. The article states that the present application of X-ray photograp! 
makes it possible to use only comparatively thin specimens of metal, whil: 
the usual type of castings which are desired for inspection are of conside: 
able size. So far, the information which is available on the subject of X-ra 
examinations of metals indicates that this method of examination is not 
commercially practicable, however, it is entirely feasible that such a metho 
will be developed as a commercial method of inspection. 


ANSWER. A considerable amount of research and laboratory work | 













ae 





















QUESTION 44. Is it advantageous for the purchaser to conduct a t 
on various brands of high speed steel before deciding upon placing his con 
tract? 


ANSWER. The only true test for a brand of high-speed steel is 
the service that it gives by continued performance month in and mont! 
out under actual shop conditions. The average buyer of high-speed steel! 
is not justified in conducting a test, but can well continue to purchas 
his requirements of high-speed steel from a reputable manufacturer 0! 
a brand that is nationally known. The manufacturer of high-speed 
steel is always willing to co-operate with the trade in the conducting 
of a test and is much interested in the information received from a well 
conducted test. A test of high-speed steel, to be valuable, should b« 
conducted in a manner as nearly approaching actual working condi 
tions in the plant in which the test is made, as is practical. In con 
ducting a test a few reputable brands of high-speed steel should be al 
lowed to enter. The test should be conducted along lines laid down 
by customer and all competitors should be treated equally. All tools 
tered should be of exactly the same size and shape. There is much 
difference of opinion as to the best practical method of conducting 
a test, and the decision as to how the test should be conducted should 
be left to the customer, who should co-operate with the manufacturers In 
devising a test which would give the best basis for conclusions as to how 
the particular brands of high speed-steel would perform under actual 
shop conditions. 






QUESTION BOX 

















QUESTION 46. Is the practice of buying high-speed steel by brand 
ics instead of physical, chemical and metallurgical specifications justifiable? 


ANSWER. The practice of buying high speed steel by brand names is 
istifiable. The guarantee behind high speed steel is the standing and repu 
tion of the manufacturer, who should maintain in his employ metallurgists 
d experienced service men who will defend the quality of his product and 
e ready at any time to heat-treat and demonstrate to buyer’s satisfaction that 
e product furnished by him will meet any of his reasonable requirements. 
he customer’s specifying the chemical, physical or metallurgical properties 
elieves the manufacturer of his responsibility as to quality. Quality is not 
ependent upon the chemical composition and poor high speed steel can be 

made within any limits of chemical contents that could be commercially met 

by a manufacturer of best quality high speed steel. In purchasing high speed 

steel by brand name the buyer places responsibility for performance clearly 
ith the manufacturer. The specifying of physical, chemical or metallurgical 

limits by buyer would lead to endless controversy and would positively retard, 
fact, completely arrest the progress of the industry. 

















The manufacturers of high speed steel should co-operate with the user to 
he extent of submitting upon request rejection limits as to chemical content 
‘§ those elements which vitally affect the steel treater’s work. It is not desir- 
ible that the manufacturer’s rejection limits be published broadcast. The buy- 
er has the right to demand that high speed steel purchased by him should be 
within the generally accepted analysis of high speed steel. Chemical com 
position is a basic consideration, but the quality is dependent upon many 
other factors, the most important of which is the human element. No steel 
treater can question the fact that the results obtained from heat-treating de- 
pend upon the operator. The operator will use all modern appliances, such 
as pyrometer, automatic temperature control, quenching machines, etc., but the 
results obtained depend upon his individual experience and skill. The manu- 
facture of tool steel is and will continue to be a handicraft industry. 

Modern tool steel practice has changed from that of the past, not by 
ie use of labor-saving machinery, but by the use of scientific devices which 
aid and guide the skilled craftsman in producing a steel of higher quality 
and greater uniformity. It is upon the intelligence, experience and _ skill of 
the individual that quality of tool steel depends. 


+] 





















QUESTION 47. What is meant by 
ring of high-speed steel. 


“secondary hardness’ in the tem 





ANSWER. The term “secondary hardness” has been applied to the in 
crease in hardness of a piece of high-speed steel, over the original hardness 
resulting from quenching the specimen from a high temperature, when it is 
iempered at a temperature in the neighborhood of 600 degrees Cent. 







QUESTION 48. What are dendrites and how may they be. detected? 






QUESTION 49. Can dendrites be removed through a proper heat 
eatment? 


(Continued on Page 271) 
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Abstracts of Technical Articles 


Brief Reviews of Publications of Interest 
to Metallurgists and Steel Treaters 





TREATING HIGH SPEED TOOL STEEL. By H. K. Ogilvie in Jron Tra 
Review, October 26, 1922. Reprinted from a paper presented at the meeting of t! 
Iron and Steel Institute at York, England, Sept. 5-6. 




























This paper discusses the process of manufacture of high speed steel, including t! 
crucibie method and the basic lined electric furnace method which is usually used : 
making tungsten steel for lathe turning tools, cutters and drills. 
The various types of ingot molds and the method of pouring, temperatures, etc., a: 
discussed. Fractures and microscopic structures resulting from varied heat treatment 
together with hardness tests, are discussed. 
OVERSTRAIN, INTERNAL STRESSES AND CREEP. By Zay Jerries an 
R. S. Archer, in Chemical and Metallurgical Engineering, Vol. 27, No. 17, Oct. 25, 192. 
The authors liken the effects of working hot-rolled iron or mild steel at blue heat 
to similar conditions observed in nickel and certain alloys. These phenomena and _ th 
results of overstrain are all due to rapid acquisition of increased strength on slip plan . 
SHRINKAGE AND EXPANSION OF HIGH-SPEED STEEL DUE TO HEA’ ‘| 
TREATMENT. By M. A. Grossmann, in Chemical and Metallurgical Engineerin i 
Vol. 27, No. 11. September, 1922. : 
The author describes tests which were recently undertaken to obtain data on th 


amount which should be allowed in high-speed tools for shrinkage or expansion resultin 
from heat treatment. Volume and hardness changes, thermal analysis and microscop' 
structure indicate that secondary hardness in high-speed steel is due to the decompositio: 
of stable austenite into martensite which is different from martensite formed during 
quenching. 








MECHANICAL PROPERTIES AS AFFECTED BY GRAIN SIZE. By Zay 
Jeffries and R. S. Archer. In Chemical and Metallurgical Engineering. Vol. 27, No. 16 
October, 1922. 

This paper discusses the reasons that variation in the average size of crystallin 
grains comprising the metal may be expected to influence the mechanical properites 0! 
the aggregate. Grain boundaries add a certain stiffness to a metallic aggregate. Fin 
grain size generally involves higher tensile strength and hardness with greater reduction 
of area. Maximum elongation requires medium grain size. 








INVAR, ELINVAR AND OTHER NICKEL 
In Raw Material. Vol. V, No. 9. October, 1922. 
The author discusses quite fully the history of nickel steels, especially of the inva 
type, including electrical properties, thermal critical points and mechanical properties 
This is the first of a series of articles dealing with nickel steels. 


STEELS. By W. D. William 















MECHANICAL PROPERTIES OF COMMERCIAL IRON. By Zay Jeffries and 
R. S. Archer. In Chemical and Metallurgical Engineering. Vol. 27, No. 14. October, 
1922. 

This paper discusses the definitions of various terms used in the art of testing mate- 
rials, and a discussion of how various circumstances surrounding the test affect the 
results on annealed bars of common structural metals. 








ADSORPTION A CRITERION OF CORROSION. By D. D. Saklatwalla. In 
Chemical and Metallurgical Engineering. Vol. 27, No. 13. September, 1922. 


Various theories on subject briefly discussed. 








ABSTRACTS OF TECHNICAL ARTICLES 257 





GRAPHITIZATION IN A CARBON TOOL STEEL. By H. S. Rawdon and S$ 


tein. In Chemical and Metallurgical Engineering. Vol. af. No. 13 September, 1922. 


The work covered in this article is in connection with a paper on the same subject 
\. W. F. Green. The authors worked upon a specimen submitted by Mr. Green and 
ind no expalanation of the peculiar behavior of the material. 


EFFECT OF TEMPERATURE, PRESSURE AND STRUCTURE ON ME 
HANICAL PROPERTIES OF METAL. By Zay Jeffries and R. S. Archer. In 
mical and Metallurgical Engineering. Vol. 27, No. 15. October, 1922. 


This paper deals with effect of temperature on the crystal structure of a metal which 
' turn affects the mechanical properties of the aggregate. It is found that recrystalliza- 
5 n, annealing, cold work and foreign inclusions have a profound effect on the size and 
: shape of crystalline grains and therefore on the mechanical properties. The discus 
n includes a study of the mechanical properties of a single crystal. 


RECENT DEVELOPMENTS IN FATIGUE OF METALS. By H. F. Moors 
d T. M. Jasper. In Jron Age. Vol. 110, No. 13. September, 1922. 


The authors describe the latest type of fatigue testing machine used in their labora 

ry at the University of Illinois. The effects of heat treatment are discussed as affect 

ing the fatigue resisting properties of metals. Several charts are presented showing 
the various mechanical properties of the steels tested compared to fatigue strength. 


\LLOY CASTINGS FROM ELECTRIC FURNACES. By L. J. Barton. In 
n Age. Vol. 110, No. 13. September, 1922. 


\mong some of the newer lines of metallurgical endeavor is the manufacture of alloy 
teel castings to be heat-treated and used as a substitute for forgings and for purposes 
where ordinary grades of steel castings will not stand up under the duty imposed. The 
iithor discusses nickel, chromium and chrome-nickel steel made on the Pacific coast, 
including their production properties and heat treatment. 


PEARLITIC AND SORBITIC MANGANESE STEELS. By J. H. Hall. In 
lge. Vol. 110, No. 13. September, 1922. 


lhis article makes a plea for castings containing about one per cent manganese 
nstead of the lower contents. The author reviews some of the literature on the subject 
ind discusses the heat treatment of steels containing varying contents of manganese. 


INFLUENCE OF MASS IN HEAT TREATMENT. By E. J. Janitzky. In /ron 
Vol. 110, No. 13. September, 1922. 


This paper discusses the role of special elements such as nickel, chromium and 
iwlybdenum in counteracting the effect of size. Experimental data is given on sections 
to 3 inches in diameter. 


TREND OF SPECIFICATIONS FOR STEEL CASTINGS. By E. R. Young 
last Furnace and Steel Plant. September, 1922. Page 463. 


rhis article involves a general discussion covering the important features of steel 
* tings specifications such as chemical composition, physical properties and some of 
4 newer methods of testing. 

a \CID-RESISTING METALS AND ALLOYS. By G. A. Drysdale. Mechanical 
‘di neering. Vol. 44, No. 9. September, 1922. Page 579. 





\n account of research work carried out on various non-ferrous metals and alloys, 
especial reference to their use in the manufacture of mine pumps and chemical 
ratus, 
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Comment and Discussion 


Papers and Articles Presented Before the Society and Published in || 

Transactions Are Open to Comment and Criticism in This 
Column——-Members Submitting Discussions Are Requested 

to Give Their Names and Addresses 














COMMUNICATION recently received from Mr. Arthur G. Henry, 
the Vanadium Alloys Steel Co. contained the following histori: 
sketch of the Bessemer Process. Mr, Hlenry spent some of his early ye: 


at the Ebbw Vale lron Works: 



























The Bessemer Process—Historical 


lhe story of the early struggles, defeats, and successes in developing | 
essemer Process of making steel has all the fascination of a romance. 

Henry Bessmer, in an autograph letter which was presented to the Americ: 

Institute of Mining Engineers by the then Sir James Kitson, Bart., | 

given a graphic account of what led to the experiments which = ultimat: 

brought him so much well-earned renown. While engaged with projectil 
trials in the fortress at Vincennes, an officer made a casual remark about 
superior material for guns, which arrested Bessemer’s attention. “This casua 
observation,” says Sir Henry, “was the spark that kindled one of the great 

industrial revolutions that the present century has to record, for, duri 

my solitarv ride in a cab that night from Vincennes to Paris, | made up m 
mind to try what | could do to improve the quality of iron used in t! 

manufacture of guns.” 

lt was at the Cheltenham meeting of the British Association on Augu 
11, 1856, that Sir Henry Bessemer made known to the world his proc 
Licenses were in great demand. ‘The idea of converting iron into stec! 
ina few minutes without the aid of external fuel was startling, and arous 
the curiosity of manufacturers of wrought iron. But the imperfect knowledg: 
of the chemical reactions in the process and the influence of the volume and 
pressure of air, as well as a wrong conception that any class of pig’ iro 
could be used in the process, contributed to a rapid reversal of opinion 
regarding the merits of the discovery. 

Other investigations in this country and abroad had been working to 
ward the same object. The interest aroused by the patent of Joseph Gilloti 
Martien, of Newark, New Jersey, U. S. A., dated Sept. 15, 1855, and thi 
experiment of Mr. George Parry, of the Ebbw Vale Iron works, in Octobe: 
or November, 1855, have long since been forgotten. Dr. Percy, in referring 
to Mr. Parry’s experiment, says that “if an accident had not unfortunately 
occurred, Bessemer might have been shorn of his glory.” 

On January 10, 1857, William Kelly obtained his first American patent 
and claimed, says, Mr. R. W. Hunt, “priority in the discovery of the prin 
ciples of the process, and the Patent Office allowed his claing by granting 
his patents.” Bessemer had, however, obtained patents for his process in 
America dated February 12, 1856, and August 25 of the same year, and while 
the Kelly Pneumatic Process Co., which was formed in 1863, and_ finally 
abandoned in 1869, was allowed to operate the patents of Kelly, and was 
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e first to make Bessemer steel m America at the works at Wyandotte. 
e fall of 1864, under the direction of Mr. W. ke. Durfee, 

ce been admitted that the mner and govermmg principle of the 
very emanated trom the brain of the genius Hlenry Be: 


in) 
to has long 
rere af 
emet 

the pioneer of the Bessemer process im Amertea, and one to whom all 
ecl men would readily award the honor of having very largely contributed 
o its development and success, was Mr. Alexander M. Llolley lt was he 
ho negotiated with Bessemer the American patent rights for the Winslow, 
(iriswold, and Holley Co., and started, in February, IS8O5. the 
onverter at Troy, New York, thus inaugurating the Be 


) 
lirst . ton 


emer steel produ 
tion Of America, which, during the year 1911, amounted to 7,047 849 
Ir. Robert \W. Hunt, m his presidential address in 1906 to the 
titution of Mining I¢ngineers, said, in referring to American |Bessemer prac 
ice, “that the names of Holley, John I ritz, George britz, William R. Jones, Dan 
el L.. Jones, and Robert Forsyth furnish a galaxy of talent which makes 
hy America so soon forged to the front in Bessemer steel production.” 


Lon 
\merican In 


plain 


Goimg backwards to the introduction of the process in this country, pet 


ips the most eventful years in the early history of the process were the 


frst two, during which Bessemer had cause to retleet that he had too readily 
ranted licenses for a process the full significance of which was not at fit 


realized by himself. While he was struggling to perfect his process, other 
vere experimenting with the same object. James Kiley tells of a crude expert 
nent made in I857 at the Coats lron Works, Scotland, by Mr. ‘Choma 
lackson, and afterwards of experiments at the works of Wallan Dixon, Ltd., 
all of which were unsatistactory lo Robert Mushet, in this country, and 
o FF, Goransson, in Sweden, the Commercial success of the process 1 
largely due. Professor Akermann, referring to Goransson’s carly experiment 


with the Bessemer process at the Itdske blast furnace works in T857, say 
that, “until the middle of IS858, he, like Sir -Tlenry himself, had succeeded 
only exceptionally in turning out a good product while following the advice 
ff the inventor to lay the greatest weight on having a high pressure of blast 
hy departing from that advice, by means of larger tuyere area and an 
ibundant supply of blast, Goransson was able, beginning with July) T&th 
1858, 


so to shorten the time necessary tor the process, and thereby increase the 
eat of the blow, that an improved product was obtained; and from that day 
forth the success of the Bessemer process was first assured.” Professor Aket 
mann also tells how Goransson sent 15 tons of ingot to Shetheld, 


} 


made Dy 

his improved method, while Bessemer was still struggling to make good steel 

lt would appear that the improvement made by Goransson impressed 

essemer, who tor two years after the l¢dske trials, used Swedish pig iron 
mily in his converter at Shefheld. 
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News of the Chapters 


SCHEDULED REGULAR MEETING NIGHTS 





OR the convenience of visiting members, those chapters having regulat 
meeting nights are listed below. It is desired that all secretaries whos. 

chapters are not included in the list should communicate with the Nationa 
Office in order that the list may be as complete as possible. 

Boston—Second Tuesday 

Bridgeport—Thursday between 20th and end of month 

Chicago-—Second Thursday 

Cincinnati—Second ‘Thursday 

Cleveland—Fourth Friday, Cleveland Engineering Society Rooms, Hote 
Winton; meeting at 8:00 p. m. 

Detroit—Second and fourth Monday. For meeting place call W. G 
Calkins, Sec’y. Detroit Twist Drill Co. 

Hartford—Ffriday nearest 10th of month 

Indianapolis—Second Monday 

Lehigh Valley—No regular night 

New York—Third Wednesday 

Philadelphia—Last Friday 

Pittsburgh—First ‘Tuesday 

Providence—No regular night. Nov. 10th, Dec. 12th. 

Schenectady—- Third Tuesday 

Springfield—Third Friday 

South Bend—Second Wednesday 

Syracuse—No regular night 

Tri City—Thursday 
Washington-——Third Friday 




















STANDING OF THE CHAPTERS 





There were but 45 new members received during the month. Of this 
number Detroit received 20, Milwaukee 6, Pittsburgh and Philadelphia 4 each, 
while the others were scattering. 

The standing is as follows. Those printed in CAPS have advanced thei 
positions. Those underlined have lowered their positions. 











1. Chicago 11. Indianapolis 21. New Haven 

2. Detroit 12. ROCKKFORD 22. Buffalo 

3. Pittsburgh 13. Syracuse 23. Schenectady 

4. Philadelphia 14. Worcester 24. St. Louis 

5. Cleveland 15. Cincinnati 25. Toronto 

6. New York 16. Washington 26. South Bend f 
7. Hartford 17. North West 27. Rochester a 
8. Milwaukee 18. Springfield 28. Bridgeport eg 
9. Boston 19. *Tri City *—Tied i 
10. Lehigh Valley 20. *Providence 


The following comments are self-explanatory. 
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PO CHICAGO (1), and DETROIT (2). 


\ccording to the standing on October Ist Detroit: was 27 members behind 
hicago, however this number has been more than made up at the present 
me due to the large number of members secured by Detroit at the Convention, 

well as the large number of new applications turned in. While the re 
report on Nov. Ist will see position Number 1 taken by Detroit. 

TO CLEVELAND (5) and NEW YORK (6). 

(he tie existing between Cleveland and New York 
md having the advantage of one member. 

TO MILWAUKEE (8) and HARTFORD (7). 

Milwauke is deserving of special commendation because 
ind suecesstul climb it has had during the past few months. All appreciate 
ts efforts to pass Hartford in No. 7 and there is at the present time but one 
nembership separating Milwaukee from the coveted 7th position, 

TO SYRACUSE (13), ROCKFORD (12). 

The tie between these two chapters last month has been broken in favor 
of Rockford which has one member more than Syracuse 
in 12th position while Syracuse assumes place No, 11. 

TO TRI CITY (19) and PROVIDENCE (20). 

The tie existing between these two cities continued during the 

E neither chapter having shown a gain or less. 


has been broken, Cleve 


of the rapid 


and consequently is 


past month, 


ae ape 


The relative position of the other chapters is practically the same 


as on 
the last report. 


ta 


MEMBERSHIP CONTEST 


At the delegates’ meeting in Detroit a resolution was proposed and favor- 
ibly acted upon that the Board of Directors of the A. S. SE 
requested to inaugurate a membership contest among the 
and offer suitable prizes to the chapters showing the largest 
bership during a certain period. 

The Board of Directors took the matter under consideration and ap 
pointed a committee to investigate the matter and make a report at the 
regular meeting in Cleveland on Oct. 27, 1922. This report was made to and 
e ipproved by the Board and we are communicating this report t 
; is the rules governing the contest. 

‘a You will observe that the contest provides prizes not only for the in 

: crease of chapter membership but also chapter attendance at meetings. The 
reason for the inclusion of this feature is given in the report of 
mittee, 


should be 
various chapters 
mcrease in mem 


O you as well 


the com 


The report of the committee and rules for the contests, which begin on 

the dates mentioned, are as follows: 

Report of the Special Committee on Cash Prize for Percentage Increase 
of Chapter Membership and Chapter Attendance 


The special committee appointed at the meeting of the Board of Direc- 
ors on October 6, 1922, to investigate the request of the Chapter delegates 
‘hat a cash prize be awarded for percentage of net increase in membership in 
he local chapters, as well as the question of increase in attendance at local 
hapter meetings, beg leave to submit the following report: 

The Committee has considered the action of the deleg: 


F 
ce 
;® 
8 
: 






ites at their session 
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held in connection with the recent Convention on October 3, 1922. It ha 
also been moved by the thoughts expressed by many members of the Societ 
that mere increase in membership should not be the sole aim of our organiza 
tion. It believes rather that the continued interest of a stable membershi, 
with a sound and healthy growth will best promote the aims of thy 
mociety. 

It has, therefore, recommended that combination prizes be given 1 
the local chapters for percentage ot net increases in membership and_ pei 
centage attendance of members at the meetings of the local chapters. |) 
is the committee's idea that one is quite as important as the other, and fo 
that reason they each should count 5U per cent toward the prizes. 

At the delegates’ session the sum of $300.00 was recommended as thi 
amount to be devoted, but the delegates did not have in mind the question o| 
attendance. Your committee has thought that, inasmuch as more enere 
would be required to conduct the combination campaign than would \y 
necessary if only the question of increase in membership were involved, thi 
prizes should be larger. Furthermore, the local chapters will want to expend 
more funds in notices of meetings and in securing accurate records of at 
tendance and larger prizes will make them more willing to appropriate thos: 
funds. For the above reason, your committee recommends total prizes o| 
$500.00 which includes a fourth prize. In an organization of twenty-eight 
chapters, if all compete, four prizes is none too many. 

The other matters contained in the resolution which is submitted her 
with, are self-explanatory. 

The following resolution is proposed :- 

RESOLVED: That the American Society for Steel Treating, throug! 
its Board of Directors, hereby offers four prizes to be competed for by the 
local Chapters of the Society, and to be paid on the 15th of July, 1923 t 
the Chapters entitled thereto as follows :— 

(a) First Prize of $200.00 
(b) Second Prize of $150.00 
(c) Third Prize of $100.00 
(d) Fourth Prize of $50.00 

The terms and conditions of the competition are: 

1. The prizes shall be known as the Membership and Attendance Prizes 
for the years 1922-3. 

2. The prizes shall be paid in cash to the four chapters showing the 
combination of the greatest percentage of net increase in membership from 
the period September 1, 1922 to June 30, 1923, and the best average at 
tendance of members in good standing at the regular meeting of local 
chapters for the period beginning Dec. 1, 1922, and ending June 30, 1923. 
The combination standing of the several chapters in this contest will be 
determined on the basis of 50 per cent for percentage of net increase in 
membership between Sent. 1, 1922 and June 30, 1923, and 50 per cent 
for average attendance of members in good standing at the local chapter 
they shall check the matter up immediately and he shall adjust if possible 
meetings between Dec. 1, 1922 and June 30, 1923. 

3. The basis to be used in determining the precentage of net increase 
in membership shall be the National Secretary’s records of the membership 
in good standing of each local chapter on September 1, 1922 and June 30, 
1923 respectively. The basis of average attendance shall likewise be the Na- 
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nal Secretary's records of membership in good standing of the several. 
cal chapters on the first day of each month beginning December 1, 1922, and 
nding June 30, 1923. The percentage of attendance at any regular meeting 
the local chapters shall be the ratio which the number of members j 
tanding, as shown by the National Secretary’s record 
f members in good standing according to the same 
irrent month, 


i ll good 
, bears to the number 
records on the first of the 
lor the purpose of this contest a member is considered in good. stand 
ng until the local secretary is notified by the Nationa] thce that the 

TRANSACTIONS has been — stopped for nonpayment of dues. 

Nor shall a person be deemed a member until he shall have 
ipplication to the local chapter and paid at least 6 months’ dues. 


sending 
presented his 


+. The National Secretary shall, on or before November 15. 1922, send 
otices to all chapters giving them the particulars of this contest. He shall 
lso before December 1, 1922, adjust with the several chapters the number 
of members in good standing of the several chapters as on September 1, 1922 
nd December 1, 1922. Each month after December 1, 1922. he shall within 
five days after the first of the month notify the chapters of the number of 
members in good standing ot each chapter on the first day of each month. 

5. If the local chapters dispute in any way the Secretary’s records they 
shall check the matter up immediately and he shall adjust if possible the diffi 
culties, and refer any matter which he cannot adjust to the Board of Directors 
tor final decision. 

6. Members not in good standing shall not count in competition. When 
any member is not in good standing according to the Constitution and By 
Laws of the Society, he shall be deemed to be no longer a member of the 
local chapter and the local chapter will be deemed to have lost such mem 
ber. On restoration of good standing he shall count as a new member. 


7. Within five days after each regular meeting of a local chapter, such 
chapter shall send to the National Secretary a statement verified by the chair 
man and secretary of the local chapter showing the membership of such local 
chapter in good standing on the first of the current month and the number 
ot such members in attendance at the meeting. The National Secretary shall 
heck such certificate, comparing same carefully with his records and those of 
the local chapter, and adjust any discrepancies that may occur between his 
records and the records and certificate of the local chapter. Any matters 
he may not be able to adjust he shall refer to the Board of Directors for 
inal decision. 

New sustaining members shall count as 2'% in the competition for the 
increase in membership and in the attendance competition shall be counted as 
one (1). 


Failure for ten days after request by the National Secretary to 
the certificate above mentioned shall disqualify such chapter from 
ompetition in this contest. 


transmit 
further 


\ chapter to be eligible in this contest, must hold at least. six monthly 
meetings in the period from December 1, 1922 to June 30, 1923. 

8. In order accurately to prepare the certificate last 
‘vocal chapters will be required to circulate, at each meeting, 
vhich shall show the name and address of the person in 
hether or not he is a member of the local chapter. Such 


mentioned, the 
attendance slips 
attendance and 
attendance slips 












TRANSACTIONS 
SOCIETY FOR 


OF 
STEEL 



















AMERICAN TREATING Novembh. 
shall be signed by those in attendance and be collected by the Secretary, 
or his assistants, and after verification by him shall be forwarded to the Na 
tional Secretary with the certificate above mentioned. 

9. All matters of detail and all rules of competition not inconsiste: 
with the above shall be arranged for and made by the Board of Directo; 
of the National Society. 

10. The Board of Directors shall finally award the several prizes 1 
the chapters entitled thereto. The Board shall also fin: uly decide all matte: 
of dispute that may arise in connection with this contest. 












BOSTON CHAPTER 


The Boston Chapter of the American Society for Steel Treatin. 
held its first meeting on October 17th at 7:30 p. m. at the plant o 
the New England Metallurgical Corporation, Andrews Square, Sout! 
soston. The speaker, Mr. J. W. Black, foreman of the hardening room 
of the Geometric ‘Tool Company, New Haven, Connecticut, talked on the 
subject of “Hardening Twenty-Five Years ago and Today”. Mr. Black’ 
presentation was indeed interesting and was very instructive. Following 
the paper of the evening, all of the members were conducted on a tour 
through the plant of the Geometric Tool Co., while it was in operation 
The visitors observed surface combustion furnaces, Bellis Lava Proces 
and other interesting heat treating equipment which was in operation. 


CINCINNATI CHAPTER 




















The Cincinnati Chapter held its regular monthly meeting on Octobe: 
27th at 8:00 o’clock in the Ohio Mechanics Instityte. The speaker for the 
evening was Mr. John H. Ames of the Lunkenheimer Company who gave a 
talk on “Pyrometers” which was a general discussion of the commercial 
types of pyrometers. Mr. Ames presented his subject in a very capable man 
ner and an interesting discussion followed the presentation of his paper 
The Cincinnati Chapter has outlined a very interesting course of papers for 
the coming season. The ee that will be discussed during the year are 
Blast Furnace and Pig Iron; Grading of Iron; Pig Iron for the Foundry: 
Autogeneous Welding; Metallurgical Furnaces & Fuels; Stainless Steel; In 
spection of Foundry; Case Hardening; Auto Trip to American Rolling Mills, 
Middletown, Ohio; and finally the Annual Dinner and Meeting. 


CLEVELAND CHAPTER 


The Cleveland Chapter held its first monthly meeting October 17th 
in the Cleveland Engineering Society Rooms in the Hotel Winton. 
The paper for this meeting was presented by R. S. Archer, Metallurgist of 
the Aluminum Company of America. The title of Mr. Archer’s paper 
was “The Slip Interference Theory of the Hardening of Metals”. Mr 
Archer presented his theory in a very clear and logical manner, and 
after the presentation of the paper a discussion of the theory was in 
order. There were many interesting questions asked Mr. Archer, and 
he was able to answer in a very convincing way points in objection to 
his theory. Dr. Jeffries and Mr. Archer are still working on this theory 
and it is hoped that we shall hear from them at a later date. 

Mr. W. H. Eisenman, National Secretary of the Society, gave a brief 
account of the activities of the Detroit Convention. The next meeting 





























NEWS OF THE CHAPTERS 205 













the Cleveland Chapter will be held November 21 at which time the 
leveland Chapter will hold a joint meeting with the Cleveland Engineer- 
ig Society, the Society of Mechanical Engineers and the Society of 
lining and Metallurgical Engineers. Dr. John A. Mathews, President of 
ie Crucible Steel Company of America, will present his paper entitled 
\lloy Steels”. 


HARTFORD CHAPTER 


The September meeting of the Hartford Chapter was held on 
l‘riday, Sept. 15. Mr. Stanley P. Rockwell addressed an audience of 
72 on the subject of “Furnaces, their Design and Construction”. A 
onsiderable ‘portion of ‘his talk was given up to the calculation of the 
cfheiency of a furnace, and in the discussion of this phase of the prob 
lem, the electric furnace showed up best. The talk was illustrated by 
lides showing standard designs and methods of producing uniformity 
1 large furnaces. 








eee LL 













\ short discussion on the subject of carburizing followed, in 
vhich the recent impact tests made by Mr. d’ Arcambal were described. 

\ resume was also given of the work of Ehn and McQuaid on irregu 
arities in carburizing steel. 

Mr. W. D. Puller read abstracts of metallurgical and heat treatment | 
articles which appeared in the technical and trade journals during the 
summer. 

During the meeting cards were passed out so that members might 
jot down questions that occurred to them while the speaker held the 
oor, and these were handed to the chairman for discussion afterward. 
(ards were also passed out to obtain the names, addresses, and com 
pany connections of those present. These cards were subsequently 
collected and thoroughly shuffled, then one card was drawn from the 
pile; the person whose card was drawn to receive a prize in the form 
i! a book on heat treatment, a subscription to a metallurgical or heat 
treating journal, or, to non-members, a credit of one-half years dues in 
ihe society. The drawing was won by Mr. W. R. Bowes, who selected 

subscription to “Forging and Heat Treating”, to be circulated through 
out his plant each month. 

The meeting was then addressed by Mr. A. W. F. Green, the visiting 
chairman of the Philadelphia Chapter, who called for a square deal for 
the speakers at these meetings. After a man had spent some time in 
preparing a paper for a meeting, he was entitled to a chance to answer 
criticism, that is, if there was any criticism to be made of his paper, 
it should be made in open meeting, during the discussion, where the 

eaker. would have a chance to defend himself and his views. Such 
liscussion would make the meetings more helpful. 

The October meeting of the chapter was held on October 13th, 
the Hartford Electric Light Co. Hall. This hall is ideal for the pur- 
ses of the chapter, and the Electric Light Co. has kindly offered 
ie use of it for the entire year. 















el 


The speaker of the evening was Mr. H. C. Goodwill, superintendent 
the Die Department of R. Wallace and Sons, Wallingford. Mr. Good- 
ll gave a short talk covering the types of steel used for their 
‘ious types of dies, described the heat treatment applied, and the heat 
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treating equipment used. After his brief talk, he called for question 
and spent over an hour on his feet thereafter answering the question 
inspired by his talk. Without a doubt, this meeting was one of th. 
most successful the chapter has had, judging by the interest shown i) 
the discussion, in which the speaker amplified what he had alread, 
said, and added much more information requested by individuals in hj 
audience. 









Three questions, taken from those printed in the back of the 
“Transactions”, were offered for discussion, as follows: 

OUEST I IN NO. 1. What regulations are recommended to redux 
the fire hazzard of quenching tanks? 

QUESTION NO. 2. May tools be heat treated properly in a furnac: 
in which copper is present? 

QUESTION NO. 3. What is the difference between red annealed 
and blue annealed sheet steel? 


l. It was suggested that an extinguisher system, such as _ the 
“Foamite” be installed. Or, another method suggested was to have 
pumping system that would empty the oil into a cooling tank at som 
distance from the quenching tank. 

2. The experience of those present seemed to indicate that th 
presence of copper would not affect the tools. Cases were cited where 
tools were copper-plated for engraving or other purposes, and then 
hardened. The parts coated with copper appeared to respond properly 
to the hardening treatment. A note on the vaporization of copper at 
heat treating temperatures recently appeared in Chemical and Metallurg: 
cal Engineering but no ill effects were reported. 












3. While some difference of opinion existed, it was believed that 
the terms “Red Annealed” and “Blue Annealed” referred to the colo: 
of the scale on the annealed sheet. ‘The blue or black scale usually re 
sults when the material is pack-annealed, and the red when anneale | 
without packing. It was also remarked that high carbon steel shows 
a greater tendency toward coming out red after open annealing than 
the lower carbon steels. 












The last feature of the evening was the drawing for the prize, usiny 
the attendance cards. Mr. Lanning was the winner of his choice of a 
number of heat treating books, or current publications. 


INDIANAPOLIS CHAPTER 





The regular monthly meeting of the Indianapolis Chapter was held 
in the Directors Rooms of the Indianapolis Chamber of Commerce, 
Monday evening, October 10th. 









Preliminary to the regular meeting a short executive meeting was 
held. 

At 8:00 the regular meeting was called to order by the chairman 
and a short business discussion followed. A committee was appointed 
with power to act in connection with having the next meeting a dinner 
meeting at the Hoosier Athletic Club. 

Prof. John Keller of Purdue University spoke in connection with a 
proposed extension course which Purdue University hopes to establish 
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conjunction with Indianapolis Chapter. 

lhe meeting was then turned over to Mr. Il. B. Northrup, Metal 
rgist for the Diamond Chain & Mfg. Co., who spoke on the subject 
“Iron Ore and the Blast Furnace”. lis subject was illustrated 
ntern slides loaned to him by Penn State College llis 


by 


talk covered 
Ve subject Irom the early discovery ot iron ore down Lo the present 


lay practice. Mr. Northrup’s paper was made all the more 
cause of the fact that he has worked personally in 
nines. 

Che next meeting of the Chapter is to be held Nov. 13th and the 
thject will be “Practical Alpphications of Metallography”. A > micro 
cope will be at hand to facilitate the study of the specimens. 


LEHIGH VALLEY CHAPTER 


the Lehigh Valley Chapter held a meeting on Monday evening, 
ctober 23rd, at Bethlehem Steel Company, Battery Building, Beth 

em, Pa. ‘The speaker for this meeting was Mr. A. Woleser, of the 
Ingersoll-Rand Company. who discussed “Pyrometry”. Mr. Koleser 
handled his subject in a very capable manner and developed a very in 
teresting discussion at the conclusion of his paper. 


Interesting 


some ot the 


MILWAUKEE CHAPTER 


The Milwaukee Chapter of the American Society for Steel ‘Treating 
held its October meeting on the 19th, at 8:00 p. m. at the Blatz Hotel. 
lhe paper of the evening was presented by Mr. R. J. Doty of the Sivyer 
Steel Casting Company. ‘The subject of Mr. Doty’s paper was “Some 
Developments in the Annealing of Steel Castings”. Mr. Doty is a 
well known foundry man and his paper and discussion which followed 
were well worth hearing. 


NEW YORK CHAPTER 


The New York Chapter held its October meeting in the Merchants’ 
\ssociation Rooms, Oth floor of the Woolworth Building \"\ ednesday, 
the 18th at 8:00 p.m. The program for this meeting was a paper by Mr. 
W. J. Merten, Metallurgist of the Westinghouse Electric & Mfg. Com 
pany of Pittsburgh, Pa. ‘The title of Mr. Merten’s paper was “The 
leat Treatment of Helical Springs” especially applied to railway equip 
ment. Mr. Merten has had many years of experience along this line 
and spoke with authority on the subject. 


NORTHWEST CHAPTER 


The first meeting of the Northwest Chapter for the ensuing year was 
held Tuesday evening October 17th at 7:30 p. m. in the Manufacturers 
Club rooms, 200 Builders Exchange, Minneapolis. 

Norman Conn, Minneapolis Steel & Machinery Company, who with 
. KE. Harder attended the Detroit Convention of the National Society as 
lelegates from this Chapter, reported upon what was accomplished at 
the convention and reviewed some of the plans that the National Society 
as decided upon to stimulate and encourage the activities in the vari 
us Chapters. 

A three reel motion picture, produced by the Interstate Tron and 
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Steel Company of Chicago, entitled “The Making of Steel,” was show: 
at this meeting for the second time in this country. It was first show: 
at the Detroit Convention where it was pronounced a distinct contribu 
tion to the science of steel treating as it presents the latests improvement 
and refinements in the art. 

The meeting was well attended and a very enjoyable and profitabl: 
evening was had by all. 


PHILADELPHIA CHAPTER 


The Philadelphia Chapter held its September meeting Friday evening, 
the 29th, at the [éngineers’ Club. The program for the evening was entitled 
“Ten Talks on Philadelphia Topics” presented by several Philadelphia people 
The topics which were discussed were as follows: Motion Pictures—‘Sonx 
Steps in Building a Modern Locomotive” by Mr. Walter Adamson, Test De 
partment, Baldwin Locomotive Works, Philadelphia; “The Old and New Heat 
Treater” by C. R. Carey, Sales Manager, Leeds & Northrup Company, 
Philadelphia; “Kinks in Heat Treating Furnaces” by Mr. F. A. Hall, En 
gineer, F. J. Ryan Co., Philadelphia; “Problems in Treating Steel for Autc 
3odies” by Dr. Geo. L. Kelley, Metallurgist, Edward G. Budd Mfg. Com 
pany, Philadelphia; ‘“‘Automatic Temperature Control” by Mr. R. P. Brown, 
President Brown Instrument Company, Philadelphia; “Tools and Production’ 
by Mr. H. D. Vandegrift, Superintendent of Tools, Miller Lock Company 
Philadelphia; “Steel and Philadelphia,” by Mr. G. P. Bible, H. T. Potts 
Company, Philadelphia. 

This meeting was very well attended, about 125 people in all. 

The Philadelphia Chapter held a meeting on Friday evening, October 
27th, at 8:00 p. m. in Engineers’ Club rooms. The paper for this meeting 
was presented by Mr. Sam Tour, Metallurgist of the Doehler Die Casting 
Company, Brooklyn, N. Y., entitled “Salt Baths for Heat Treating.” This 
paper proved to be very interesting and instructive and one which brought 
out considerable good, interesting discussion. Mr. Arthur L. Collins, secre 
tary of the chapter, presented a paper entitled “Thermal Critical Points.” 
Mr. Collins’ paper likewise brought out considerable interesting discussion. 


PITTSBURGH CHAPTER 


The Pittsburgh Chapter of the Society held a meeting on October 
10th at which time, Mr. W. J. Merten of the Westinghouse Electric and 
Manufacturing Company presented a paper entitled “The Development 
and Manufacture of. Helical Springs for Flexible Drives”. This meet 
ing was well attended, and the discussion which followed Mr. Merten’s 
paper was indeed interesting. 


RHODE ISLAND CHAPTER 


The first meeting of the Rhode Island Chapter for the year 1922-23 was 
held on October 18th at 8 p. m. in the rooms of the Providence Engineering 
Society. The paper for this meeting was presented by S. W. Parker, Metal 
lurgist, Wheelock Lovejoy & Company, Cambridge, Mass. The subject of 
his paper was “The Manufacture of Steel.” Mr. Parker’s paper was indeed 


interesting and pointed out many of the difficulties which are encountered in 
the manufacture of steel. 


















NEWS OF THE CHAPTERS 


ROCHESTER CHAPTER 

The October meeting of the Rochester Chapter was held in the 
oms of the Rochester Engineering Society October 9th. Mr. W. 
\. Lewis, of the Development Department of the American rolling 
lills Company, Middletown, Ohio, lectured during the exhibition of 
e four reels of motion pictures taken at their plant which was en- 
tled “The Rolling of Steel”. This meeting was the second a series 
meetings dealing with steel and its heat treatment from the ore 
irough to the finished product. The meeting was well attended and 
onsidable and valuable discussion was heard following the presenta- 
ion of the film. 


ST. LOUIS. CHAPTER 


On Monday evening, October 16th, the St. 
regular monthly meeting in the Anterican 
Keller was the speaker-of the evening. The subject of his paper was 
“\Vhy Steel Warps”. Professor Keller who is an expert along the line 
‘ steel treating presented his paper in a very clear and logical manner 


Louis Chapter held its 
Annex Hotel. Prof. John F. 


SCHENECTADY CHAPTER 


The first monthly meeting of the Schenectady Chapter was held 
October 17th. The speaker of the evening was Mr. Paul Doerr of 

Kk. F. Houghton & Company who spoke on “Principles and Applica- 
tions of Carburizing, Quenching and Tempering Mediums”. The meeting 
was very well attended, and following Mr. Doerr’s paper a lively dis- 
cussion took place. The Schenectady Ch: ipter members. are taking active 
steps to increase their membership so that they may advance their posi- 
tion in the standing of chapters list. 


SOUTH BEND 


The South Bend Chapter at the October 
started an innovation in Chapter activities. 

The October meeting was held on the 10th, at the Studebaker cafeteria, 
Plant No. 2. The meeting was started with several numbers rendered by 
a1 well known saxophone sextette. A brief business meeting was held 
which the members and guests present 
received by radio at the meeting. 

At 9:00 o’clock, Mr. W. E. Ruder, M. E. of the General 
Schenectady, N. Y., addressed the meeting on the subject, 
Metals.” This address was received by radio, and everyone present was 
able to hear perfectly. This talk, of course, was broadcasted so that radio 
fans for miles around South Bend could listen in, the talk being general 
and not too technical. This, in addition to being a novelty, also gave much 
publicity to the South Bend Chapter and to the Society as a whole 

After the talk by radio, the speaker was brought ! 


back to the Studebaker 
plant, where he addressed the meeting on the same subject in detail, and by 


he use of slides. 


meeting has, we_ believe, 


, after 
enjoyed several musical numbers 


electric Co., 
“The Fatigue of 


A general discussion was held following this talk, after which the meet- 
ng was adjourned. 


In view of the fact that on this day we had the most disagreeable weather 
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we believe we had a very successful meeting, there being 75 members a; 
guests present. Fully that many more stayed away due to the incleme; 
weather. 

The Chapter wants to go on record as favoring Cleveland for the ne: 
National Convention, providing Cleveland wants the Convention. 


SPRINGFIELD CHAPTER 


The Springfield Chapter held its second monthly meeting friday evening 
October 20th, in the Chamber of Commerce Building, at which time Mr. Ge 
P. Moore, Metallurgist of Wallace Barnes Company, Bristol, Connecticut 
delivered a paper entitled “Wire and Spring Manufacture and Treatment 
Mr. Moore represents one of the largest spring companies in the East, ai 
has specialized for many years on the metallurgy of spring manufacture and 
is considered an authority on steel springs. Following Mr. Moore’s paper 
very interesting discussion was held 














SYRACUSE CHAPTER: 





The Syracuse Chapter of the Society held its October meeting at the 
Yates Hotel Friday evening, October 13th. The program for this meeting 
was a moving picture film illustrating the “Manufacture of Sheet Steel.” 
Mr. R. D. Black, Buffalo District Sales Manager of the American Rolling 
Mill Company, lectured during the exhibition of these pictures, as the pi 
tures were taken at the plant of the company Mr. Black represents. 


TRI CITY CHAPTER 


The ‘Tri City Chapter of the Society held a meeting on October 
26th in the Davenport Chamber of Commerce at 8:00 p. m. Th 
program for this meeting was a paper entitled, “Furnaces and Thei 
\pplication in Heat Treatment” by W. C. Squire, Engineer of the \\ 
S. Rockwell Company, New York City. Mr. Squire’s paper was in 
deed interesting and developed some of the various designs in_ the 
different types of heat treating furnaces. 




















WASHINGTON CHAPTER 


The September meeting of the Washington Chapter was held Friday, 
the 22nd at 8:00 p. m. in the Auditorium of the New Interior Department 
suilding. The program for this meeting consisted of two sections ol 
motion pictures, part 1—-““The Manufacture of Tool Steel” by the Atlas 
Crucible Steel Company, Dunkirk, New York. This picture illustrated 
in detail the various operations incidental to the production of a high 
grade steel product and the extreme care necessary for successful ac 
complishment. Part 2 entitled “Uses and Abuses of Twist Drills” 
by the Cleveland Twist Drill Company, Cleveland, Ohio, illustrated 
the application of a particular type of tool to industrial processes, and 
illustrated those practices which frequently shorten the useful life of! 
good tool steels incurporated into carefully made tools. This meeting was 
well attended, and all who were present had a very enjoyable, en 
tertaining and instructive evening. 

The October meeting of the Washington Chapter was held in the 
Auditorium of the New Interior Department Building at which time Mr 
W. J. Merten, Research Engineer of the Westinghouse Electric an: 























NEWS OF THE CHAPTERS 
inufacturing Company, East Pittsburgh, Pa 
iper entitled “The Development 
lexible Drives”. Mr. Merten | 


presented a very capable 
of Heheal Springs for Locomotive 
as had extensive experience in the de 
ment of heat treatment practice as applied to large size coil springs 
articularly for railway service. 


1 
ClO] 
1 
i 


’ While these problems closely parallel 
ose encountered in the preparation of heavy springs for ordnance pur 
ses, there are essential differences in the relative importance of the 
st of material, cost of manufacture, load tolerances, ete. Mr. Merten 
leveloped his subject in a very comprehensive manner, and 


it was tol 
lowed by an interesting discussion. 


Question Box 


(Continued from Page 255) 


OUESTION 50.° What is the chemical composition of the 
stainless steel’ used for cutlery purposes? 


\NSWER. According to the latest information we have on the sub 
ect. the analysis, that is recommended for stainless steel to be used in cutlery 
manufacturing is as follows: Carbon .30 to 45 per cent; Chromium 13. to 


lo per cent; Phosphorus and Sulphur below .03 per cent; Silicon .30 pet 
cent; and Manganese .50 per cent. 


SO-¢ alled 





NEW MEMBERS 


(AYES, T. D., (M-10), Central Steel Co., Massillon, O. 
[EALY, J. A., (A-10), 1504 Methyle St., Beachview, Pittsburgh, 
HEISER, L. W., (M-10), 4919 Ogden Ave., Detroit, Mich. 
IIERMANN, E., (M-12), R. H. Hassler, Inc., Indianapolis, Ind. 
{OKANSON, M., (M-10), Marshall-Wells Co., Duluth, Minn, 
HOLTON, H. L., (M-10), Advance Rumely Co., Battle Creek, Mich 
{'UNGELMANN, A., (M-10), 345 Pierce St., Gary, Ind. 
IRELAND, D. B., (M-11), Ireland & Matthews Mfg. Co., Detroit, Mich. 
|A\COBSEN, A. E., (Jr.-10), 1265 75th St., Brooklyn, N. Y. 
ONES, D. J., (A-10), 3319 Park Ave., Indianapolis, Ind 
UTHE, K. A., (A-10), 149 Tremont St., Boston, Mass. 
KAHN, N. H., (M-10), 452 Birkle Ave., Bethlehem, Pa. 
KEENEY, R. M., (A-10), Westinghouse Electric & Mfg. Co., Boston, Mass 
KELLER, F., (M-10), No. 1 Prevost Ave., Keyport, N. J 
KERR, R. B., (M-10), 919 43rd St., Rock Island, Ill. 
KING, W. C., (M-10), 1135 Main St., Bethlehem, Pa. 
KLEMZ, C. W., (M-10), Riter-Conley Co., Leetsdale, Pa. 
KLINE, C. B., (M-10), 1524 Dormant Ave., South Hill Sta., Pittsburgh, Pa. 
KOTTS AUER, E. H., (A-10), Crucible Steel Co. of America, Detroit, Mich, 
_ A. A., (M-10), Studebaker Corp., Plant No. 5, Detroit, Mich. 
E. J.. (M-8), 5144 Belvidere Ave. Detroit, Mich. 
’ W., (M-10), Central Steel Co., Massillon, O 
’ (M-10), 2210 Giddings St., Chicago, Ill. 
. (A-10), 383 Concord Ave., New York City. 
. H., (M-8), 1439 W. Grand Blvd., Detroit, Mich. 
PERANCE, L. J., (M-10), 1206 Beniteau Ave., Detroit, Mich. 
ISEY, W. M.. (M-10), 317 N. Lincoln Ave., Massillon, O., 

U DE NBAC K, C. I., (A-10), 2407 1st Nat'l Bk. Bldg., Detroit, Mich 
MACFARLAND, A. F., (S-11), 5219 Trumbull Ave., Detroit, Mich. 
MACGREGOR, L., (M-10), Sanderson Brothers, Shefheld, England. 
MANN, E. O., (M-10), 2626 Northwestern Ave., Detroit, Mich. 

MANN, M. A. (A-10), 8243 Wilson Ave., Detroit, Mich, 

MAREMONT, M. O., (M-10), Maremont Mfg. Co., Chicago, Ill, 
MARLOW, J. S., (A-8), 7 Mayflower Apts., Indianapolis, Ind. 
MATHEWSON, C. H., (M-10), Yale University, New Haven, Conn. 
McADAM, D. J., (M-10), Naval Engr. Experimental Sta., Annapolis, Ind 
McCABE, J. C., (M-10), Dept. Safety Engr., City Hall, Detroit, Mich. 
McCLUNG, H. F., (M-10), Studebaker Corp., Plant No. 3, Detroit, Mich. 
McDONALD, J. A., (M-8), 4501 Mt. Clair Ave., Detroit, Mich. 
McINNES, COLIN, (A-10), Colonial Steel Co., Pittsburgh, Pa. 
McKENZIE, E. M., (M-11), 5909 Quimby Ave., Cleveland, O. 
McMULLAN, O. W., (M-10), 2942 Cass Ave., Detroit, Mich. 
MITCHELL, D. E., (M-8), 2377 E. Grand Blvd., Detroit, Mich. 
MORGAN, J. J., (M-10), Naval Air Station, Hampton Roads, Norfolk, V 
MORGE NTHAU, WM., (M-8), 2664 Eastlawn Drive, Flint, Mich. 
MOSS, H. W., (S-10), 545 Book Bldg., Detroit, Mich. 

MUNN, co e (M-10), Amer. Twist Drill Tool Co., Detroit, Mich 
NESSER, J. My (M-10), 7620 Kipling Ave., Detroit, Mich. 

NIERODT, J., (M-10), 262 National St., Elgin, Il. 

NORTHRU p H. M., (M-8), Hudson Motor Car Co., Detroit, Mich 


OLDHAM, E. L., (M-11), 3734 E. 78th St., Cleveland, Ohio. 
OBERTING, CHAS., (M-4), 1134 Kelly St., Indianapolis, Ind. 
ODEMAR, F. W., (A-9), 305 Merchants Bk. Bldg., Indianapolis, Ind. 


PARSONS, J. C., (M-9), American Auto Parts Co., Detroit, Mich. 
PECKHAM, E. G., (M-10), Armstrong Spring Co., Flint, Mich. 
PETE RSON, A. K., (M-7), 224 Summit St., Rockford, U1. 

PE 

I 


T 

TE RSON, J. W., (M-11), 448 Underwood St., Rockford, Ill. 
PLAG WM., (A- 11), 87 Vermont St., Brooklyn, N. Y. 
POT re R, QO. D., (M-10), 653 Flint Park Blvd., Flint, Mich. 


PROC TOR, C. H., (A-9), Roessler & Hasslacher Chem, Co., New York City. 
RICHARDS, 4 (M-10), 414 Pawnee St., Bethlehem, Pa. 

ROBINSON, A. H., (M-10), 45 Mathews St., Pontiac, Mich. 

ROGERS, C. R., (M-9), C. L. Best Tractor Co., San Leandro, Cal. 
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ROLF, R., (M-9), 1160 E. 74th St., Cleveland, Ohio, 

ROSS, WM. H., (Jr.-10), 6465 Trumbull Ave., Detroit, 
ROWDEN, C. S., (M-10), 587 Summer Ave., Newark, 
RUPPEL, W. A., M-10, Firth-Sterling Steel Co., New 
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WALLIS, W. B., (M-10), Pittsburgh Elec. Furnace Corp., Pittsburgh, 
WALKER, W. G., (M-10), 9601 American Ave., Detroit, Mich. 
WALLS, F. J., (M-10), Wilson Fdry. & Mach. Co., Pontiac, Mich. 
WEAVE R, H. A., (A-10), Box 205, Carnegie, Pa. 

WEBB, G ‘EORGE, (M-11), 189 S. Whitney St., Hartford, Conn. 
WEISS, H. hs (M 10), Sun Inn, Philadelphia, Pa. 

WELL ES H. M., (M-10), Commercial Truck Co., Philadelphia, Pa. 
WELSH, L. E., (M-10), 602 Penfield Bldg., Philadelphia, Pa. 
WING, 1. I., (M-10), 149 Tremont St., Boston, Mass. 

WOOD, C. J., (A-10), 1443 Rosemont Ave., Chicago, Il. 

WOOD, L., (A-10), 809 Keystone Bldg., Pittsburgh, Pa. 


York City. 





Mich. 








Mich. 


Pittsburgh, 


Forge 


Milwaukee, 


SAGAR, E. S., (M-10), Kelsey Wheel Co., Inc., Detroit, Mich. 
SANDMEYE R. J. E., (M-10), Youngstown Sheet & Tube Co., Youngstown, 
SATOH, K.., (M 10), Tokyo Galvanizing Co., Ltd., Tokyo, Japan. 
SCARBROUGH, H. E., (A-10), General Elec. Co., Chicago, Il, 
SCHEID, A. J., (M-10), 137 Sveamore St., Milwaukee, Wis. 
SCHERMER, N. H., (A-9), 55 Colorado Ave.. Highland Park, Mich. 
SCHOESSEL, ( \., (M-10), John Deere Harv. Co., E. Moline, Il. 
SECOR, J. M., (M-10), Ingalls Shepard Division, Wyman Gordon Co., 
[1]. 


My ¥. 


| ) 


Pa. 
& Engr. 


Novemb 


Harv 


a 





Wis. 
Cleveland, O 
Cleveland, O 
Washington, 
Conn. 











NEW 
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PHILLIPS, W. W., from Glenwood Ave. to 89 Bedford St.., 


RIECKEL, 
RIEGER, W. 
ROBERTS, J. 


i. 


Corporation, Dunkirk, N. 





RODNEY, K. R., from 
Steel Works, Chrome, 

ROOT, H. 

SPELIE: |. = from 


STIVERS, L. 


(11. 


ies 
SWANSON, O. V., 


HOMSON, W 


G 


H., 





Harvard 
from Bettendorf, Lowa, to 


from 37th St., 


y 


to 28 N. Elm St... Wallingford, Conn. 
to 89 Donaldson Rd., Buffalo, N. \ 
Steel Co., Youngstown, ()., to Atlas Stee) 
lerre Haute, Ind., to Chrome 
Watertown, to 259 Newbury St., Boston, Mass 
Ave. to 4144 Clarendon Ave ( hicago, [11. 
3 East State St., Davenport, lowa. 
to 6526 Ellis Ave.. Chicago, 
Chicago, to P. O. Box 197, Wilkes Barre, Pa 


WM., from Whittelsly Ave. 
from Sizer Forge Co. 
from Electric Alloy 


Highland Iron & Steel Co., 
N. 


H.. from Barnard Avs 


from Elm St., Indiana Harbor, Ind., 


(Concluded on Page 276) 


Rochester, 


N. Y. 


OSTWICK, H. C., from Newark Ave Klizabeth, to 35 Sprence St., Cranford, 
N. J. 

\RLSON, T., from Thomas St. to 1107 N. Leamnigton, Chicago, Il 

HABOT, J. M. T., from Dwight St., New Britain, Conn., to 23 Silver St 
Suite 8, Waterville, Maine, 

LARK, H. H., from 225 Maple Ave., Oak Park, to 1501 Spencer Ave., Wilmette, 
111. 

DUNHAM, G. S., from 39th and Gilpin Sts. to 1601 32nd Ave., Denver, Colo. 

VANS, .F. J., from State St., Springfield, Mass., to 366 Gerard Ave., New York 
City. 

LOOD, W. E., from W. 73rd St., Chicago, to 1015 Mapleton, Oak Park, Ll. 

GROSSMANN, M. A., from Electric Alloy Steel Co. Charleroi, Pa.. to Atlas Steel 
Corporation, Dunkirk, N. Y. 

RAVELIN, A., from Slocum Ave. to 529 Gifford St.. Svracuse, N. Y. 

[ARMON, B. G., from Watervliet Arsenal to 6 N. Michigan Ave., Chicago, III 

[ARTMAN, from Chamber of Commerce Bldg. to 1146 Morse Ave., Chicago, Ill. 

HOOD, H. T., from 4th Ave., Detroit, Mich., to 115 S. Pennsylvania Ave., Greens 
burg, Pa. 

HOYT, S. L., from Brown Ave., Willoughby, O., to Research Laboratory, General 
Electric Co., Schenectady, N. Y. 

HOLLANDER, J. A., from Menasha Mach. Mfg. Co., Menasha, Wis., to 1613 
Humboldt Blvd., Milwaukee, Wis. 

}OSEPH, C. F., from W. Ionia St., Lansing, Mich., to 630 S. 4th Ave., Saginaw, 
Mich. 

KELLER, J., from Lewis Institute, Chicago, to Purdue University, Lafayette, Ind. 

KEIDEL, E. E., from W. 97th St. to 1080 E. 141st St., Cleveland, O. 

KINGSBURY, J. A., from Leland Ave., South Bend, to 503 W. Third St., Misha 
waka, Ind. 

KNAPP, J. H., from Fifth St., Santa Monica, to 769 S. Central Ave., Los Angeles, 
Cal. 

KOEPPEN, E. W., from Warren Ave. to 1944 Adams St., Chicago, Il 

LEWIS, C. B., from Canfield Ave. to 42 E. Willis Ave., Detroit, Mich. 

MACKENZIE, W. J., from Blackstone Ave. to 5437 University Ave., Hyde Park 
Sta., Chicago, Il. 

MATHUR, P. N.. from Florence Ave. to 251 Garrison, Dearborn, Mich 

McBURNEY, J. W., from West Tech. High School to Cleveland Board of Educa 
tion, 6th and Rockwell, Cleveland, Ohio 

McINERNEY, W. L., from Crucible Steel Co. to Box 221, Midland, Pa. 

MULL, E. K., from Y. M. C. A. Bldg., Rochester, N. Y to 219 Apsley St., Phila 
delphia, Pa. 

MULL, H. C., from Michigan Ave., Chicago to c/o Warren Tool & Forge Co., 
Warren, O. 

MURDO, E. E., from Park Mfg. Co., St. Paul, to 276 Emerson Ave., Minneapolis, 
Minn. 

NICKERSON, FRANK, from Midvale Steel & Ordnance to 10 Hastings Terrace, 
San Francisco, Cal. 

NOVAK, A., from Kennedye Ave. to 10706 Mt. Auburn Ave Cleveland, Ohio 

OVENS, WM., from Birmingham to 4 Croft St., Galashiels, England 

PECK, C. A., from Monroe St. to 508 S. Rush St., South Bend, Ind. 
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issues of the Transactions. 


accompany copy. 


containing your letter should be sent to 


destination. 


POSITION WANTED 
REPRESENTATIVE-SALESMAN, Eight years ex- 


perience in selling steel products such as alloy and tool 
stecls, bars, plates, shapes, axles, wheels and tires, and 
miscellaneous forgings. At present in charge of sales 
of forgings, wheels, tires, tool and alloy steels in the 


Pacific Coast Territory for large steel concern Would 
like to correspond with steel company desiring a 
capable representative on the Pacific Coast. Address 


10-1. 


METALLURGIST or CHEMIST. Exceptionally 


good experience together with a record of absolute 


satisfaction. Available at once. Eastern location 
preferred. Address 10-5. 
CHEMIST and HEAT TREATER Technical 


graduate. Experience in chemical, physical testing 
and heat treating of steels. Fastern location preferred. 


Reasonable salary. Address 10-10. 


WANTED by a practical man with 22 years’ experience 
with some leading firms of the United States, position 
as Supervisor or foreman of Heat Treating. Address 8-5 


METALLURGIST—desires position. Experienced 
and technically trained in chemical analysis, physical 
testing, microscopic work and heat treating of carbon 
and alloy steels. Address 11-5. 


YOUNG MAN with four years experience inthe heat 
treatment of steel and who has taken a course in 
metallography, wishes a position with some concern 
where there is a chance for advancement. Best of 
references. Address 9-1. 


GR ADU ATE CHEMIST who has had several years’ 
experience in metallurgical analysis, analysis of iron 
and steel, etc. His work will be for the present, at 
least, wholly analytical. Address 10-20. 


EEE 


(Continued from Page 275) 


WICKENDEN, T. H., from Newark, N. J., to International Nickel Co., New York 
et ‘ 
WILLIAMS, C. C., from Bowen Prod. Corp. to 5017 32nd St., Detroit, Mich. | 
WILLIAMS. H. R., from Electric Alloy Steel Co., Philadelphia, to Atlas Ste 


t ‘orporation, 


Dunkirk, N. Y. 


‘INGTON, WM., 250 Ramsey St. 
LLIN, J. W., 311 Fourth 34. 

LL », J. W., 87 South 14th St., 
TRAVIS, CHAS., 718 18th St., 
WOLNICK, H. F., 2231 San 


on 


* 


‘Jose Ave., 





TRANSACTIONS 
FOR 


EMPLOYMENT SERVICE BUREAU 


The employment service bureau is for all members of the Society. If you wish 
a position, your want ad will be printed at a 


This service is also for employers, whether you are members of the Society or 
not. If you will notify this department of the position you have open, your ad 
will be published at 50c per insertion in two issues of the Transactions. 


Important Notice. 
In addressing answers to advertisements on these 


TREATING, 4600 Prospect Ave., Cleveland, O. It will be forwarded to the proper 
It is necessary that ‘letters should contain stamps for forwarding. 


stating age, experience and salary required. 


MAIL RETURNED 


Philadelphia, Pa. 
W ashington. ie sis 
Newark, N. J. 
Rock Island, Ill. 
Chicago, Ill. 


OF 


STEEL 

















TREATING Novem! 











charge of 50c each insertion in two 


Fee must 


pages, a stamped envelope 


AMERICAN SOCIETY FOR STEEL 





POSITIONS OPEN 








POSITION OPEN as “- ant Metallurgist with 
plant making bearings. College graduate with 
years practical experience in heat treating or stee 
work preferred. State in reply education, experic: 
and salary desired. Address 9.5. 
















WANTED—In tool and alloy steel research depart 

1921-1922 technical graduate who has specializvd 
iron and steel metallurgy. Duties include’ run: 
experimental melting furnaces, oil and electric; heat 
furnaces; and wide range of general work. Posit 
offers good opportunity for future. 








Address | 






UNUSUAL opportunity to secure exclusivesales age 
for tool steel mill in Detroit and Los Angeles dist: 
Mill long established and products of proven qua 
Would require experience in selling steel and mode 


capital. Address 9-15. 










WANTED A MAN—to take charge of heat treat 
department in an eastern city. An expert metallurg 
is not a requirement for this position but a man wh 
familiar with carburizing and general heat treatme 


routine. Address 11-15. 







WANTED—A single man, graduate of technical cours¢ 
and with either shop or steel mill experience to represe 
high grade alloy steel manufacturer with warehouse 
facilities. The representative would be placed 
Milwaukee and would cover the territory in that 
vicinity under the direction of the Chicago bran 
An excellent opportunity for young man who desires 
to work up as a sales re presentative. Address 11-10 








































WANTE D—Metallurgist with mature. experience 
the melting and casting of nickel-chromium allo 
Permanent position offered by established conce: 
Erecting new plant shortly. Address 11-20. 









































ANALYTICAL C HEMIST thoroughly familia: 
the analysis of steel and as works materials. W: 


Addre 














10-15. 
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ADVERTISING SECTION 


Commercial Items of Interest 


R. SAMUEL WESLEY STRATTON, director of the Bureau of 

Standards of the Department of Commerce at Washington for the last 
21 years and a noted physicist, was selected on Oct. 11 to be the next president 
{ Massachusetts Institute of Technology. He will assume his new duties 
lan. 1, next. Secretary Hoover has accepted his resignation from the bureau. 

Dr. Stratton was born in Litchfield, Ill, in 1861, and was graduated from 
the University of Illinois in 1884. For nine years he was professor of physics, 
mathematics and electrical engineering in the University of Chicago, after 
having spent seven years in a similar capacity in the University of Illinois. 
During the Spanish-American war he was commissioned lieutenant in the 
U. S. Navy. Yale, Cambridge and the University of Pittsburgh awarded 
him the degree of Doctor of Science. He is a member of the International 
Commission on Weights and Measures, American Institute of Electrical ln 
vineers, American Society of Mechanical Engineers, American Physical So 
ciety, American Philosophical Society, American Association for the Advance 
ment of Society and the National Academy of Sciences. 

The resignation of Dr. Stratton will be felt by the steel industry. He 
contributed to its welfare not only as director of the bureau, but ofttimes 
through the channel of constructive technical papers presented before societies 
connected with the industry. On one such occasion he said: “If industrial 
problems are to be solved correctly, co-operation between such organizations 
as the American Iron and Steel Institute, the various steel companies and 
the Bureau of Standards is essential.””’ And to this end two large laboratories 
erected during the war have been taken over by the bureau. 

Dr. Stratton has repeatedly declined attractive offers from various in 
dustries. His retirement is attributed to the meager salary attached to his 
position. Mr Hoover has endeavored to increase the pay of Government 
experts, in order to keep them in the Federal service, but Congress would 
not co-operate and as a consequence these experienced men are returning 
to industrial fields. In commenting on the retirement of Dr. Stratton, Secre- 
tary Hoover said: ‘The Massachusetts Institute of Technology, an educational 
institution, finds no difficulty in paying men of Dr. Stratton’s caliber three 
times the salary the Government is able to pay them. Dr. Stratton has re- 
peatedly refused large offers before, but the inability of the scientific men in 
the Government properly to support themselves and their families under 
the living conditions in Washington, and to make provision for old age makes 
| impossible for responsible department heads. to secure such men for public 
ervice at Government salaries.” 

Thomas A. Edison has referred to Dr. Stratton as 100 per cent efficient. 
It is not known who will succeed him as director of the bureau. 
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The Automatic and Electric Furnaces, Limited, of London, England, h; 
announced that due to the increasing demand for their Wild-Barfield Elec 


Hardening Furnaces, they are removing both their works and _ offices 





more spacious quarters. They announce that on and after September 20 
| , | 


their address will be Klecfurn W orks, 173-175, Farringdon Road, Lond 


ee 


In order to facilitate their output, their new works will be equipped \ 












improved machine tools and labor saving devices. Demonstration rooms wi 
furnaces in operation will be provided, and suitable arrangements made f 
hardening large and small parts for firms who desire to compare both | 
results and costs with those obtained by gas or solid fuel furnaces. Labora 


tory and industrial electric muffles will also be available for trial purposes. 








The United States Civil Service Commission announces an 





open con 
petitive examination for laboratorian (chemical, physical and engineerit 


ly) O 


December 6 and 7, 1922 at any of the places listed on the bulletin at whic! 















examination is requested in applications received in time to mail examinatio: 
papers. Vacancies in the Federal classified service throughout the United 
States, including the Departmental Service, Washington, D. C., at $1200 t 
$1500 a year, or higher or lower salaries, will be filled from this examination 
unless it is found in the interest of the service to fill any vacancy by rein 
statement, transfer or promotion. 

Applicants should apply at once for form 1312, stating the title of th 


examination desired, to the Civil Service Commission, Washington, D. ¢ 








James H. Knapp, industrial furnace engineer, 769 S. Central Ave., Lo 
Angeles, Calif., announces that he is now able to serve those desiring assistance 
in the solution of their heat treating furnace problems. 

Mr. Knapp advises that the manufacturing business is progressing 1 
an excellent manner on the Coast and that he has established a large clientel 
including the U. S. Electrical and Manufacturing Co. of Los Angeles, tli 


Alexson Machine Co. of the same city, the Regan Forge and [engineering 








Co. of San Pedro and numerous others. 








Kieth R. Rodney has recently assumed the duties as Manager of the 
Chrome Steel Works, Chrome, N. J., manufacturers of “Adamantine’ 
Chrome steel. 






Mr. M. F. King, formerly of the Kings Refractories Company has joined 






the sales and service department of the Quigley Furnace Specialties Compan) 
Mr. King brings to the Quigley organization the benefit of his wide expe 
rience in the application of refractories and high temperature cements, and will 
devote his attention to service and sales work in New York City. 


IDV ERTISING SECTION 


STEEL 
CRUCIBLE ——— ELECTRIC 


High Speed Steel 
Magnet Steels 
Chrome Ball and Bearing Steels 
Carbon and Alloy Tool Steels 
Special Steels 


O know that the steel ordered today will duplicate in every 

respect that which gave unusual efficiency six months ago, 
is a satisfaction to the consumer made possible only by years 
of experience in making QUALITY Steels UNIFORM at all 
times. 

IMONDS STEEL in your hardening room allows you fixed 


temperatures in heat treating and eliminates those costly 
‘trouble days’. 


We Develop Steels Required 
For Particular Hard Usage 


Bars Sheets Billets 


SIMONDS MANUFACTURING CO. 
STEEL MILLS 


LOCKPORT, N. Y. 


Edgar T. Ward Sons Co., Distributors 
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The Technical Service, Bulletin No. 7, of the Detroit Twist Drill Compa 
explains in detail the manufacture and heat treatment of forged milling cutte: 
made of high-speed steel. This bulletin contains 5 pages on 8 x 10 loos 
leaf stock and is well illustrated with microphotographs and full-sized phot 
graphs of forgings and milling tools. These bulletins are available up 
request to the Detroit Twist Drill Company, Detroit. 
















The Calorizing Company of Pittsburgh have recently issued ther Bu 
letin No. 2 entitled “Calite Castings for Use in High Temperatures.” Th 
bulletin is well illustrated with photographs showing the pouring of a heat 
of Calite, and various shapes and forms made from Calite. It discusses thi 
physical properties of the material and outlines its various uses in the industr 










The United States Civil Service Commission announces an open competi 
tive examination for Inspector of Construction; a vacancy under the Nav, 
Department for duty at the Naval Station, Pearl Harbor, Hawaii at $7.20 pe: 
diem, and vacancies in positions requiring similar qualifications, at this or 
lower salaries, will be filled from this examination, unless it is found in the 
interest of the public service to fill any vacancy by reinstatement, transfer, or 
promotion. Receipts of applications close November 21, 1922. 











Applicants should apply at once for Form 1312, stating the title of the 
examination desired, to the Civil Service Commission, Washington, D. C. 





The Chicago Flexible Shaft Company have recently issued a_ new 
publication entitled “The Melting Pot,” which contains articles of conside1 


able interest to heat treaters in general. 


The first article appearing in this publication entitled “Heat Treating in 
Crucible Furnaces” describes the construction of crucible furnaces and con 
trasts the differences between oven and crucible furnaces in the heat treat 


ment of material. Numerous applications are shown in photographs of the 
products of the Chicago Flexible Shaft Company. 













To assist students working their way through Carnegie Institute of Tech- 
nology, the Jones and Laughlin Steel Company, of Pittsburgh, has arranged 


to employ students in the steel mills on Friday and Saturday nights or all 
day Saturday. The shifts are of ten hours length. 


Jones and Laughlin is the first large concern in Pittsburgh to come to 
the aid of students in need of finances. The arrangement is pleasing to the 
administration at Carnegie Tech because of the opportunity it gives to the 


students in the College of Engineering to acquire practical as well as theoreti 
cal knowledge. 













ADVERTISING SECTION 


There is a correct temperature for pouring every metal in 
every foundry. 

With the F. & F. Optical Pyrometer, this can be determined 
and all heats poured at this temperature, and 


all castings will 
be right. 


When metal is tapped or poured too hot, it oxidizes and 
results in a casting of poor structure, to say nothing of the fuel 
wasted in overheating. 


If it is tapped or poured too cold, poor castings also result. 


The saving in the loss of castings pays for the Pyrometer 


many, many times; making the F. & FF. Optical Pyrometer a 


MOST PROFITABLE INVESTMENT 


SCIENTIFIC MATERIALS COMPANY? 


Everything for the Laboratory’ 
PITTSBURGH. PA. 


Write for F. & F. Pyrometer Booklet 


When answering advertisements please mention “Transactions” 
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The United States Civil Service Commission states that there is urgent 
need for eligibles to fill positions of junior engineer and deck officer under 
the United States Coast and Geodetic Survey, and that an examination for 
such positions will be held on December 13-14, 1922. 

A prerequisite for consideration is that applicants shall have completed 
at least three and one-half years of a course in civil engineering leading to 
the degree of B. S. or C. E., in a college, university, or technical school of 
recognized standing. Graduation with one of these degrees will be required 
before appointment. 

The usual entrance salary is $2,000 a year, in the temporary grade of 
junior engineer and deck officer. Vacancies in the various commissioned 
grades are filled by promotion, after six months’ satisfactory service. An 
act of Congress provides that the Commissioned personnel of the Coast and 
Geodetic survey shall at all times receive the pay and allowances, including 


longevity pay and all retirement privileges, of the officers of the Navy 
with whom they hold relative rank. 


Charles T. Bragg, a member of the society, formerly associated with 
the Michigan Smelting & Refining Co., of Detroit, is now president and 
general manager of the Michigan Valve & Foundry Co., of Detroit. 


Harrison B. Parker, 12 Elliott street, Reading, Mass., is now foreman 


of the heat treating department of the Trimont Mfg. Co. of Boston. 


Felix Kemp, formerly of Dunkirk, has accepted a position with the 
Whitman-Barnes Co. of Akron. 


Marcus A. Grossman, formerly of Chaleriox, Pa., where he was mill 
metallurgist for the Electric Alloy Steel Co., has moved to Dunkirk, N. Y., 
since the consolidation of the Atlas Crucible Steel Co. and the Electric Alloy 
Steel Co. under the name of the Atlas Steel Corporation, where he has as- 
sumed an important metallurgical position. 


“4 Standard the World Over 


For the Determination of the Drawing, 
Stamping, Compressive and Folding 
Qualities (the ‘‘Workability’’) of Sheet 


etals. 
Know your Metal. 
Save time and save money. 


Erichsen Testing Machine 


Company 
3618 Colerain Ave. Cincinnati, O. 
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